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ASSESSING THE CAREER INTERESTS OF COLLEGE YOUTH: SUMMARY
OF RESEARCH AND'APPLICATIONS

ABSTRACT

This report describes the rationale, development, technical characteristics, and use of the ACT
Interest Inventory, which provides both descriptive information about an individual's interests
and information to facilitate focused exploration of educational and career alternatives. The
report begins with consideration of the question, "What are interests and why do we measure
them?" It concludes with a discussion of the ways information about group differences in
educational and vocational behavior can be used to help individuals make satisfying and
rewarding career choices.

The results of extensive item analyses indicated that the scales of the ACT Interest Inventory
measure six basic dimensions of interest with sufficient consistency and accuracy for individual
counseling with students Group differences in item responses suggested that separate scaling
and norm ing procedures were needed for men and women, but that wh ites and nonwhites did not
require separate norms. Validity evidence supporting the descriptive use of the ACT Interest
Inventory included correlational information showing that the six scales are relatively
independent, are interrelated in the expected circular fashion, are highly related to Strong
Vocational Interest Blank scales measuring the same dimensions, and are unrelated to ACT
ability measures/Evidence supporting the use of the ACT Interest Inventory to facilitate focused
exploration of possible`

.
educational programs of study included analyses of institutional

differences, sex differences, and educational programs of study. Results from multiple
discriminant analyses showed that people in the same major attending different institutions had
similar interest profiles, that men and women in the same educational major had highly similar
interests patterns when scores were scaled separately by sex, and that people in different
educational majors had quite different interest profiles. Similar educational major differences
were found for a cross-validation sample and support the generalizability of these data to other
samples Results of these analyses were used to construct a Map of College Majors which
summarizes the group differences among college majors and can be used with individuals to
show the similarity of their interests to the interests of successful and satisfied collegeseniors in a
variety'of majors. A second-reporting procedure, the World-of-Work Map, was developed to show
the similarity of an individual's work activity preferences to the work tasks and activities which
characterRe groups or families of occupations. These work activity preferences are best
described in terms of two be-polar dimensionsa data/ideas dimension and a people/things
dimension. The application of these two reporting procedures in career counseling situations are
discussed.
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ASSESSING THE CAREER INTERESTS OF COLLEGE YOUTH: SUMMARY
, OF RESEARCH AND APPLICATIONS

f...

..:

Gary R. Hanson'

The focus of, this report is on the assessment of
interests of college-age youth To begin, we must
ask. What are interests? Why do we measure them?
In the end we must try to answer. What do interests
tell us about the educational and vocational
behavior of various groups of people? How can we
use that information to help individuals make satis-
fying and rewarding career choices? The purpose of

n

,

this report is to present a rationale for measuring
interests, to illustrate how that rationale was applied
(ri the construction of the ACT Interest Inventory,
and to report the initial steps in validating the
expected uses of the ACT Interest Inventory. In the
process, perhaps partial answers may be found to
these important questions about interest measure-
ment.

A Rationale for the ACT Interest Inventory

The rationale for any assessment device reflects
the particular values and professional biases of the

4 developer The ration* generally includes a clear
statement of what is to be measured and why, and of
the implications of the measurement for its intended
uses. It also provides guidelines for the develop-
ment and construction of the assessment instru-
ment Decisions regarding item construction,.
scoring, scaling, porm mg, validation, and reporting
procedures are directly influenced by the rationale
for the instrument.

The rationale for the ACT Interest Inventory
described below includes a working definition of
interests, an examination of why interests are
measured, and how results may be reported to
students and counselors. The discussion of these

4

,

topics illustrates the values which guided, and the
goals which were inherent in, the development of the
ACT Interest Inventory
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What Are Interests?

William James (1890), one of the first psycholo-
gists to deal with the concept of interest, suggested.

Only those items which r notice shape my mindwithout
selective interest, experience is an utter Chaos Interest alone
gives accent and emphasis, light and shade, background and
foregroundintelligible perspective, in a word [p 4031

James considered interests to be a cognitive
function of the mind, instrumental in selecting and
organizing an individual's experience.

Kitson (1925) perceived the concept of interest in
terms of the psychological constructs of "identi-
fication" and "self ." For Kitson, to be interested ina
thing is to endeavor to identify one's self with it [p
141]

In a classic review of interest measurement, Fryer
(1931) distinguished between "subjective" and
"objective" interests. He defined subjective interests
as feelings ol),pleagantness and unpleasantness
toward certain experiences, and objective interests
as observable reactions to such experiences, and
viewed both as acceptance-rejection activities.

W. V. :9 Ingham (1937), head of a group of
industrial/psychologists at the Carnegie Institute of
Technology, defined an interest as a tendency to
become'absorbed in an experience and to continue
in it.

We therefore defirie interest not only in terms of the objects and
activities which get attention and yield satisfaction, but also in
terms of the trengthi,of the tendencies to give attention to and
seek satisfaction in these competing objects of interest ip 62j

Strong's early conception of interests revolved
around an empirical definition based on the differ-
entiation of men in various occupations by the

if Strong, Vocational Interest Blank In the intro-
ductory chapter of The Vocational interests of Men
and Women, Strong (1943) noted, that interests
"point to what the individual wants to do, they are
reflections of what he considers saafying [p 19]

In more recent works, Strong has Written
,P*

What are interests') They remind me of. tropisms We go
,toward liked activities, go away from disliked activities [1960, P

12)

Interest scores measure a complex of liked and disliked activities
selected so as to differentiate members of an occupation from
nonmembers Such a complex is equivalent to a "condition which
supplies stat'ulation for a particular type of behavior," i e toward
or away from participation in the activities characteristic of a
given occupation Interest scores are consequently measures of
drives [1955b p 142)

7 2

The concept of interest was further refined by
Carter (1944), who extended it to include the ideas of
"developmental growth," the "self concept," and
"identification," and suggested that.

The individual derives satisfaction from the identification of
himself with some respected group, by this method he seizes
some sort of status This identification leads to an interest in
restricted activities and experiences, to the extent that this is true
the person learns about the vocation and the vocational group [p
1851

Darley (1941) suggested that interest types repre-
sented outgrowths of personality development and
that occupational selection and elimination were

'functions of personality type as well as of abilities
and/or aptitudes He concluded that "occupational
interest types grow out of the development of the
individual's personality [p. 65] ,

The concept of interest type was further
elaborated by Bo rdin (1943) in terms of self-concept
and identification Bordin maintained that in
answering an interest inventory, an individual
expresses his acceptance (or rejection) of a
particular view or concept of himself in terms of his
occupational stereotypes. Interests encompass
certain patterns of likes and dislikes tshat are expres-
sions of personality; as the self-concept fluctuates
and changes, so too' will the pattern of likes and
dislikes.

A somewhat different approach to the concept of
interest has been taken by Berdie (1,944).

When interests are considered as expressions of liking and
disliking, attention can be paid to the objects liked or disliked
These objects 106 constellations, they have characteristics in
common that enable us to place them in CISses [p 1531 °

Berdie maintained that preferences for such
constellations of objects were relatively constant
and reflected fundamental aspects of personality.
The specific objects involved in the constellations
could change, and learning and emotional
experiences could affect them, but the constella-
tions themselves were not so' susceptible to
experience and, were probably determined by
constitutional and early social factors

Super (1949),iormu lated a conceptual definition
much like Bord in's

Interests are the product of interaction between inherited
aptitudes and endocrine factors on the one hand, and opporr
tun ity and social evaluation on the other, Some of the things a
person does well bring him the satisfaction of mastery or the
approval of his companions, and result in interests Some of the

-t



things his associates do appeal to him and, through identi-
fication he patterns his actions and interests after them if he fits
the pattern reasonably well he remains in it, but if not he must
seek another identification and develop another self-concept and
interest pattern [p 406]

Holland s view of interests has been expressed in
his recent book (1973).

In short what we have called vocational interests' are simply
another aspect of personality [p 7]

Just as we are more comfortable among friends whose tastes.
talents, and values are similar to our own so we re more likely to

I perform well at a vocation in which we fit psychologically In

the present theory, the congruence of a wersortNnd his environ-
ment is defined in terms of the structure of perAnaltty types and

r. environmental models [p 9]

What, then, are interests'? Clearly, there is no
consensus One theme common among these
conceptions of interests, however, is that interests
are a constellation of relatively discrete likes and
dislikes (covertly experienced and/or overtly
demonstrated) which lead to consistent patterns of
behavior As such, the concept of interests is a
useful tool for understanding the vocational and
educational behavior of people. That interests are
viewed as a constellation of likes and dislikes
suggest that interests can be classified and
organized into meaningful categories, classes, or
dimensions

Identifying major interest dimensions. Two
general'approaches have been taken to identify and
organize the basic dimensions of vocational
interests In one approach, scale scores or items
from well-known interest inventories have been

_factor analyzed in order to identify a common
structure. The second approach has used occupa-
tional classification systems based on the interest
profiles of people in similar jobs to illustrafe that the
world of work can be organized into a relatively few
categories. &brief review of major studies in this
area illustrates the basic dimensions and structure
of vocational interests.

Super and Crites (1962) pointed out that progress
in the measurement of interests was first made
possible by a shotgun approachan approach less
concerned with the nature of interests than with the
fact that they could be measured at all Onlysafter
scales had been developed for the measurement of
the interests of men in a variety of occupations did
factor analysis and Item analysis reveal the nature of
the interests.

S
3

The first major attempt to identify interest
dimensions was that made by Thurstone (1931) who
factor-analyzed 18 occupational scales of the early
Strong Vocational Interest Blank and identified four
major factors. Science, People, Language, and
Business Ten years later, using a larger number of
scales from the SVIB, Darley (1941) identified six
factors which he called Technical, Verbal, Business
Contact, Welfare, Business Detail, and Certified
Public Accountant (CPA). Strong (1943) reported
the results of seven different factor analyses of the
SVIB using different samples and differing numbers
of occupational scales He found surprising
consistency in the dimensions or factors, which he
labeled Science, People, Business System, Busi-
ness Contact, Language, Things vs. People In a
later factor analytic study, Cottle (1950) identified
two major bipolar interest factors The first he called
People-Things, and the second Data (Business
Detail)-Ideas

Perhaps the most comprehensive study of interest
factors was conducted by Guilford and his
associates (1954) Brief 10-item interest scales were
developed to measure 33 hypothesized interest
factors. These scales were then administered to
large samples of Air Force personnel. Results from
the factor analysis identified 24 factors. Eight of
these were clearly interest factors, the others were
more appropriately assigned to personality dimen-
sions of adjustment or temperament. Guilford's
factors were labeled Scientific, Social-Welfare,
Mechanical, OUtdoor, Clerical, Business, Aesthetic
Expression, and Aesthetic-Appreciation.

Super and Crites (1962) reviewed the major
attempts to identify 'Merest factors and showed that,
nearly all of the studies could be synthesized to
suggest the following major interest dimensions.

Scientific

Social
Welfare

Literary

Material

an interest in knowing the why
and how of things

an interest in the welfare of people
or an interest in people for their
own sake

an interest in the use of words and
in the manipulation of verbal
concepts

an interest in working with
tangibles, also called a People-
Things dimension



Systematic an interest in record keeping and
clerical activities

Contact an interest in business and
economic areas as well as in
meeting and dealing with people

Aesthetic an interest in artistic expression
and appreciation

The consistency with which these same few factors
continue to appear suggests that they represent
basic dimensions of vocational interest. Recent
factor analytic studies using the SVIB and the Kuder
(Harrington, Lynch, & O'Shea, 1971, King & Norrell,'
1964, Navran & Posthuma, 1970, Schutz & Baker,
1962, Terwilliger, 1963) have typically identified
from four to seven factors which correspond to
those of Super and Crites (1962). These data taken
together provide considerable supporting evidence
that interests can be descritfed in terms of a
relatively few basic dimensions.

Yet another approach has been taken to identify
the major dimensions of interest Strong (1943)
found that occupations could be grouped together
on the basis of the similarity of the interests of those
in the occupations. Strong correlated the occupa-
tional interest scales and grouped those scales
which intercorrelated .60 or higher. The 36 occupa-
tional scales were combined into the 11 groupings
below.

I Artist, psychologist, architect, physician,
dentist

H Mathematician, physicist, engineer, chemist
III Production manager
IV Aviator, farmer, carpenter, mathematics-

physical science teacher, printer, policeman,
forest service man

V. YMCA secretary, YMCA physical director,
personnel manager, city school superin-
tendent, minister, social science teacher .

VI. Musician
VII Certified public accountant

VIII. Purchasing agent, of fiCe worker, accountant,
banker

IX. Real estate salesman, life insurance salesman,
sales manager

X Lawyer, author-journalist, advertising man
XI President of manufacturing concern

4

The scales of theStrong Vocational IntOest Blank
were also grouped into families by Darley and
Hagenah (1955), who obtained results similar to
Strong's. Using Darley's terminology, Super and
Crites (1962) characterized these same groups as.

Biological Science
Physical Science
Technical
Social Welfare
Business Detail
Business Contact
Linguistic

The similarity of these groupings of occupations to
the interest factors derived from factor analysis is
striking Other classifications of occupations have
derived similar groupings For example, Roe (1956),
Super (1957), and Holland (1966) classified occupa-
tions into groups according to the following
categories

Roe Technology
Outdoor
Science
General Cultural
Arts and Entertainment
Service
Business Contact
Organization

Super

Holland

Technical or Matenal
Scientific
Literary
Musical or Aristic
Humanistic or'Social Welfare
Business Contact
Business Detail

Realistic
Investigative

Artistic
Social
Enterprising
Convention&

These similar classes of occupations and occupa-
tional interests, suggested by various writers had
been used primarily as discrete and independent

(t)
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categories However, Roe (1956) noted that adjacent
categories in her ordered list were related, Roe and
Klos (1969) formalized this suggestion by de-
scribing the interest cljegorled as a circular
ordering in vyhich classes adjacent in the circle were
most closely related, while those most widely
separated were the least related In the ordering of
the Roe groups listed above, the circle is completed
by placing the last group, Organization, adjacent to
the first, Technology The corresponding cate-
gories of Holland are related to the circular con-
figuration suggested by Roe in Figure 1

REALISTIC
(Technology, Outdoor)

INVESTIGATIVE
(Science)

ARTISTIC
(Arts & Entertainment,

General Cultural)

CONVENTIONAL
(Organization)

0

ENTERPRISING
(Business Contact)

SOCIAL
(Service)

NOTE.Holland s categoi les are shown in capital letters

Fig. 1. CirculaPr ordering of Holland and Roe
Categories

Drawing on this background of research, Holland
and his colleagues (Holland, Whitney, Cole, &
Richards, 1969) reexamined the six scales from the
Vocational Preference inventory for evidence of a
similar circular arrangement. The hypothesized
circular (or hexagonal) configuration was found,
and possible uses of organizing occupations for
counseling and exploration were noted The
generalizability of the circular structure of the
interests of men was documented by Cole and
Hanson (1971) Examination of several well known
and widely used interest inventories (SVIB, Kuder,
Minnesota Vocational Interest Inventory, etc )
revealed that the circular arrangement of scales was

105

supported in every instance. Later, Cole (1973)
expanded the analyses of circular interest structure
to women. The results identified the same circular
configuration of interests for women. In addition,
when the interest profiles of women in various
occupations were projected on the circular config-
uration, the resultant occupational map was very
similar to that of men, indicating the possible useful-
ness of the circular interest structure for explora-
tion by women of the full spectrum of occupations.

The evidence cited here suggests that the interest :s1

dimensions proposed by Holland (1966) and others
provide a simple skeletal framework for describing T:
the nature* structure of interests. The nearly
universal finding, that these basic interest dimen-
sions are arranged in a circular fashion provides a
definite structO re for use in developing a new
interest inventory.

The what of interest measurement has been
examined and the evidence suggests that a relatively
few b/k4ic interest dimensions adequately describe
an individual's interests. Two other factors influ-
enced the development of the ACT Interest
Inventory. One factor concerns why we measure
interests; the other concerns how to report interest
inventory results.

Why Measure the Interests of College Youth?

From its beginnings, the goal of interest measure-
ment has been clear. That goal has been to help
people identify careers in which they would be
satisfied. For college youth in particular, the
transition from secondary education to college and
eventually to the world of work involves numerous
and complex career decisions Katz (1966), for
example, has suggested that although vocational
development is a continuous process, it is enacted
through a ,sequence of choices. Each choice
involvesa preparatory stage wh ich ideally includes a
period of exploration and information gathering, as
a prelude to the decision (Prediger, 1974) One
critical choice college students must eventually
make is the selection of a major. This choice, though
reversible, influences subsequen4 choices related to
career entry.

That career decision making for college youth
includes a period of exploration has important
implications for the development and subsequent
use of an interest inventory The role of an interest
inventory in career decision making istwofold. First,
the results of an interest inventory provide a
description of the individual's interests, this
facilitates self-exploration Descriptive information
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may be used to help people understand themselves,
to organize information about themselves and the
world of work, and later to examine changes in their
inteosts over time But as Croribach (1971) staled,
"a description is more than an adjectival phrase, it
pulls behind it a whole train of implications [p 448]
To say an individual has high Artistic interests is to
call up a great number of expectations which will
bear on future decisions We measure the interests
of college youth to provide descriptions that have
real-world implications with respect td educational
and vocational planning This suggests that the
second major role of interest inventories in educa-
tional and career decision making is to-facilitate
focused exploration of the world of work iPrediger,
1974) Focused exploration does not single out the
"correct" college major or career choice for a
person, but rather points to general areas for
consideration Because college youth cannot afford'
to explore and to keep all available options open
forever, a major task confronting counselors is to
help students identify and explore personally
relevant options, rather than make decisions by A,
default Thus, a second major reason why we
measure the interests of college youth is to assist
them in the focusing ,process of exploration.

A final consideration in the rationale for the ACT
Interest Inventory' was the concern with how to
communicate the results of an mterest inventory to
people The next section outlines the problems and
recommends a possible solution.

Communicating the Results of Interest Measure-
ment

The rationale underlying the use of interest inven-
tories is central to the meaningful communication of
interest inventory results The two major uses of
interest inventories discussed previously imply that
different reporting procedures may be needed
Information describing an individual's interests may
best be communicated using normative information
That is, people generally like to know how their
interests compare with the interests of their peer
group However, as Goldman (1971) suggested,
while normative information provides an indication
of relative standing- within a group, it does not
communicate the implications of that standing A
second reporting procedure which relates an
individual's interest profile to the interest profiles of
successful and satisfied criterion group members

6

provides a more direct ha between a person s
interests and the implications of those interests for
subsequent behavior If individuals are aware of th,e,
relative similarity of their interests to those of

'various criterion groups, they may further explore
those groups to which they are most similar. The
communication of interest inventory results, based
on thesimilarity of interests, for the purpose of facili-
tating exploration is based on a number of assump-
tions which require explanation.

Nearly all interest measurement reporting pro-.
cedures assume that counselors may help people
find satisfying and fulfilling careers by showing
them the similarity of their interests to the interests
of satisfied people employed in various jobs That is,
if an individual has the same characteristics as
people who have entered a job and found it
satisfying, it is likely that the individual will find that
type of work environment satisfying as well
Logically, this element of job satisfaction is based on
sharing common interests with one's co-workers'

The assessment of a person's similarity to various
groups is not a new technique in counseling, it
typically involves comparing an individual's profile
on various measures with the profiles of particular
criterion group. The problems of profile
comparison have 5pg been recognized (Tiedeman,
1954) Prediger (1971) outlined some of the major
questions associated with similarity matching They
include Do the criterion groups actually score
differently on the measures involved? Are the differ-
ences meaningful andin the expected direction?
What are the most important measures? How much
weight-should be assigned to each? As Prediger
(1971) and others (French, 1956) have pointed out, a
measure of similarity can be obtained from totally
irrelevant variables To overcome these problems,
Prediger (1971), drawing on the work of Tiedeman
(1954) and others (Tiedeman, Rulon,1 Bryan, 1951),
suggested a data conversion techniqUe utilizing the
statistical procedure of discriminant analysts to
develop similarity scores This procedure deter-
mines whether the ,criterion groups are differ-
lentiated by a particular set of variables. If so, the
variables can be weighted and combined into
independent factors (discriminant functions) that
maximize the differences among the criterion
groups Experience has shown that two such
"factors" typically account for the majority of the
discriminating power of a set of variables (ACT,
1972, Borgen, 1972, Hanson & Prediger, 1973,
Prediger, 1971, Pucel et al , 1972) Criterion group
locations can be calculated from the discriminant
function equations and these positions can in turn
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be plotted on a coordinate grid on which the vertical
and horizontal axes represent the two major factors
The nature of the obtained group differences can
then be easily examined for, psychological and
practical meaningfulness

An individual's factor scores can also be
calculated and plotted on the same coordinate grid
or 'map The individual's location can then be
visually compared with the positions of the critenon
groups. The potential use of this graphic repre-
sentation of an individual's similarities and dissimi-
larities in counseling has been suggested by
numerous investigators (Whale, 1957, Dunn,. 1959,
Baggaley & Campbell, 1967, Cooley & Lohnes, 1968,
Stahmann, 1969, Borgen, 1972), but the procedure
has only recently been refined and field tested with
students and counselors (Prediger, 1971) As
described by Prediger (1974), similarity compari-
sons are especially helpful in career guidance uses
of testsprimarily in facilitating career exploration
However, in clinical and personnel applications of
tests, the goal is more likely to be maximizing the
accuracy of predictions of group membership or
success Tatsuoka (1971) described procedures
taking into account prior probabilities of group
membership that are more appropriate to these
latter applications Ru Ion and his colleagues (1967)
provided a detailed discussion of the rationale
underlying discriminant analysis and similarity
procedures, and Prediger (1971) illustrated its
special applications to test interpretation

'Another important assumption underlying nearly
all statistical reporting procedures, such as discrimi-
nant analysis, regression analysis, or the empiric&
scoring keys of the Strong Vocational Interest
Blank, is that these procedures are based on past
events and hence, reflect the status quo That is, the
relationship between what people have done in the
past (e g., choices made, grades earned, succe'ss on
the job) and test scores is used in providing infor-
mation about Luture behavior. As long as the nature
of such a relationship remains viable and stable over
time, the reporting procedures remain useful.
Problems arise, however, when circumstances
affecting the relationship between test scores and
past behavior are rapidly changing, or if the
reporting procedures reinforce certain undesirable
aspects of the status quo For example, a regression
equation which assigned a large weight to measures
of reading comprehension when predicting perfor-
mance in a welding class might be seen as
undesirable As French (1956) noted nearly 20 years
ago, undesirable aspects of the status quo may also
be reinforced using discriminant analysis tech-

niques. HenCe, the nature of the relationship
between test scores and the status quo should be
studied and evaluated routinely to determine if the
relationship. continues to be viable and if any
undesirable characteristics-of groups or outcomes
are being reinforced If found, in the case of
discriminant analysis, the criterion group could be
redefined according to predetermined definitions of
satisfactoriness, or an arbitrary assignment of group
position on the test variables or disc rim inartt factors,
could be made to relocatea criterion group in a more
meaningful position (Prediger, 1971). The impli-
cations of this underlying procedure are discussed
in subsequent sections dealing with the scaling and
reporting of the ACT Interest Inventory scores

Communicating interest inventory results via
discriminant analysis and The similarity approach
solves many of the profit tching problems and

_A .provides a reasonable faun .. bon for reporting the
ACT Interest Inventory results in a manner which
facilitates exploration of educational majors and
subsequent careers In a subsequent section of this
report, "Relating Interests tothe World Qf Work," the
similarity approach is extended to the basic work
task dimensions characterizing occupations and
human interests.,

Summary

In the discussion Of the development of the
rationale for the ACT Interest Inventory, various
conceptions of interests have been examined, the
structure of interests has been discussed, a rationale
for .why we measure interests has been presented,
and various reporting procedures have been
suggested A summary of the major points covered
is presented below.

1 A common assumption in the definition of
interests is that they represen constellations of
likes and dislikes (preferenc ) which lead to
consistent patterns of behav x.

2 The nature and structure of interests can be
described in a relatively few basic interest
dimensions

3 These basic interest dimensiOns are related to
each other in a particular circular manner.

4 The purpose of interest measurement is to help
people identify and explore careers in which they
would be satisfied

1")
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5 More specifically, interest inventories may be
used to describe an individual's interests n_
psychologically meaningful terms, acid to"l
facilitate focused fixploration of _Various educa-
tional and career choices '

6 An emphasis on description and explciration
suggests that the results of intererst measure-
ment should be reported to reflect relative
standing within in appropriate peer group, and
smlatty of interests to those of appropriate ,

criterion groups.

7 Finally, interest measurement is based on the
assumption that if an individual's interests are
similar to.the interests of typical successful and
satisfied Criterion group members, the individual
may find 'membership in that criterion group
satisfying as well Hence, the results of interest
inventories tend to reflect the current status of
educational or occupational criterion group
members . .

1(1 o

Development of the ACT Interest Inventory

The first section- of this report reviewed various
conceptions of interests, and described the
rationale 'for, the ACT Interest Inventory This
section describes the -development of the ACT
Interest Inveptory and provides data concerning its
reliability ancirelated item characteristics

Background Dekelopment

The ACT Interest Inventory is based on many
years of research Beginning with.Holland'sconcp-
tual scheme for classifying occupations into six
categories (Holland, 1964) and the development of
an interest inventory using occupational titles
(Holland., 1965), considerable empirical research
has supported both the theoretical and practical
usefulness of this approach and the generalizability
of the conceptual'framework to other interest inven-
tories For a review of this research, see The
Vocational Interests of Young Adults (Hanson &
Cole1973)

The immediate precursor of the ACT Interest
Inventory was the Vocational Interest Profile (VIP), a
100-item, 8-scale interest inventory for use with
vocational-technical and community' college
transfer students. Each VIP scale consisted of 10
items, students weraasked to indicate, on a 5-point
scale ranging fro islike very much" to "like very
much," the degr which they would like doing a
partCular actwity Twenty experimental items were
riot scored on any scale Revisions and adjustments
in the item content were based on item-total corre-

,

lations and the frequency ,distributions, of item
responses. The eight scales, Trades, Technical,
Science, Health, Arts, Social Service, Business
Contact", and Business Detail, were designed to
conform to the circular configuration of interests
proposed by Holland et al. (1969). Six of the eight
scales correspond directly to Holland's six
categories (Realistic, Investigative, Artistic, Social,
Enterprising, and Conventional), the Technical and
Health scales were added because of their special
relevance to career-oriented educational programs.
This form was no rmed in 1970 on a sample of 17,137
vocational- technical and community cpllege
students enrolled in career-oriented and transfer
educational programs. Considerable criterion-
related and' construct validity, summarized in the
Handbook for 1he Career Planning Program (ACT,
.1972), .was found for this form.of the VIP. To summa-
rize, the scales discriminated in the expected
manner among successful and satisfied students
enrolled in a variety of educational programs,
showed a moderately high level of reliability, and.
conformed to the hypothesized circular config-
uration of interests (ACT, 1972, Hanson & Prediger,
1973).

Scale Development di the ACT Interest Inventory

Scale development began by assigning items from
the VIP scales to the same-named scales of the ACT
Inttrrest Inventory .New items were written to

13



increase the length of the scales Hence, a 6-scale,
120-item experimental form of the ACT Interest
Inventory was used for-final scale development

Since the ACT Interest In ventory was designed for
use with entering college students, final scale
development was based on data for a large repre-
sentative sample of students obtained by taking
every 45th individual record from those of over

°,220,000 students who registered to take the ACT
Assesment on the October 1972 national test date

_ The experimental form of the ACT Interest Inventory
and a short biographical questionnaire were mailed
to the home address of 4,819 students completed
results wereobtained frqm 4,077 students (approxi-
mately 85%). These records were then merged with
the ACT Assessment results obtained from the
October 1972 national test date A total of 3,439
students (2,009 women and 1,430 men) completed
both the ACT Assessment and the ACT Interest
Inventory Students who registered but did not take
the ACT Assessment, and students who failed to
grid their Social Security number correctly on both
occpasions were not included in the sample
Additional item analyses, raw score -to- standard
score scalirrg, and norm ing were based on this
sample 'The background characteristics of this
sample are described in the norm wig section

Since the scales of the ACT Interest Inventory
were designed to measure the six, basic Holland-
typapinterest dimensions:it was essential that the
items of a scale indicate a high degree of
homogeneity Item-total score correlations, based
on 20-item scales, were calculated for males,
females, and the total sample Item were retained
on a scale if they met the followin criteria

1 Each item should correlate higher with its own
.0-scale than with any other scale

2 Etch item should correlate at least 45 with its
total scale score

3. Each item should correlate no higher than 50
with any other scale. (Note.A few exceptions
were made when an item correlated extremely
high with its own scale [ > 75] and just slightly
above 50,0,1ith a closely related scale )

4. Items with a large proportion (40% or more) of
students selecting the extreme response

. categories (e g , like very much) were eliminated
from a scale.

Items. Were first reviewed separately for each sex,
and those not meeting the criteria for both sexes

were omitted from a scale Item-total correlations
based on the total sample were then reviewed to
determine if they met the item selection criteria At
least 15 of the 20 items for each scale met the
criteria

Six 15-item scales were then constructed for the
reliability and adlitional item analysis studies
Scales having more than 15 items meeting the
criteria were reduced to 15 items by deleting the
items with the lowest item-total correlation. The
resulting item composition for each scale is
provided in Appendix 4

Item Homogeneity
0

The relationships between ithe individual items
and the 15-item scales of the ACT Interest Inventory
weresummanzed by correlating each item with each
total score If the gems comprising a scale are
homogeneous, the correlation of those items with
that total scale score should be higher, on the
average., than with any other total SCQ re. The Median
item-total correlations for each set ''ol'-ttgrris with
each total score are presented in Table 1. The-,.
correlations of an item with its own scale are
probably an overestimate because the item is part of
the total score and contributes specific, error, and
common factor variance to the correlation where
only the latter is desired. When the scales are very
short and the correlations are small, Guilford (1965)
suggests correcting thee correlations. However,
with scales exceeding 20, items and having
moderately large item-total correlations, correc on
formulas will not materially change the rank order f

the correlations. A correction was not mad ,

however, since the 15-item scales are moderately
long and the relative size' of the correlations across
scales was of primary interest. Median correlations
of a set of items with its own scale are also probably
slight overestimates. The relative site is of primary
importance, however.

For all scales, the median item-total correlations
of a set of items with its total score are considerably
higher than for any other total score. Hence, the
items of each scale are more closely related to their
own scale than to any other scale. The level of the
median item-total correlations of each item set with
its total scre. was .61 or higher The next highest
median correlations were in the low to mid-30s, and
nearly always with an adjacent scale. For example,
the median item-total correlation of the Social
Service items with the Social Service total score is
69 and the next highest median correlations are

9 14



TABLE 1

Median Item-total, Correlations for Each Set of Items
with Each ACT Interest Inventory Total Score

ACT Interest Inventory Scales

Item Sets Creative., Social Business Business
(15 items/scale) Science Arts Service Contact 'Detail Technical

Science 79 08 10 03 03 32,
Creative Arts 10 61 27 .17 02 .09
Social Service 05 31 69 .27 09 06
Business Contact 05 17 21 61 ,, 30 17
Business Detail 08 05 08 ,..35 70 18
Technical '28 07 13 .14 17 66

Note Based on a college-bound sample of 2 009 women and 1 430 men

with the Creative Arts ( 31) and BuSiness Contact
( 27) total scores, adjacent scales on the circular
continuum of interests This same pattern of
correlations generally holds for other sets of items
as well In general, each set of items correlate highly
with their own scale and much lower with other
scales, as prescribed by the item seledtion craerta
Tie relatively high level of correlVion suggests that
the goal of constructing highly homogeneous sets
ontems for each scale rvas Met Add itiona;evidenCe
concerning the homogeneity of the in terest scales is
provided b9 the 'internal estimates of reliability
repor.ted in a subsequent section of this paper..

Group Differences in item Responses.

The TA/ay in which different groups respond to the
ifRms of an interest inventory .helps explain the
rAture'of the scates'and car'have important implica-
':icans.fqk the way in which scores are reported and
In terprsteld 1.h stuaents, At least some of the.con cern
wiW pps.c,.tb(e bi'as lit ttie use of interest inventories
has.fqCused 5.ng,f-oup differences in item responses,
particufarf spxdifferences (iriarmor.1973) and toa
lesser degfee radial ethnic differences (Gump &
River,s, 1.974,),Ft>r.these reasons the ways in which
men and werrittiind,ithe ways in which white and
nonwhite stp(Tents espond. to 'the items were
examined I,' ft

Sex diffar GeS 'To determine irmen and women
differed in' Or*, responsps to ttiA ACT Interest

. ,

1

.1

e

frArentory items, the percentage of like" responses
for each item was calculated by summinglIfe "like"
and "like very much' categories Table Zpresents
the mean of the absolute difference between the
percentage of like" responses for men and women,
the range of differences, and the classification of the
Items .into one of three categories. The three
catego6es are (a) essentially no difference in the
percentage,,of "like" responses, (b) a higher
percentage of "like responses for men, and (c) a
higtiler percentage a,f 'like" responses for women. A
difference of 10% in the number of "like" responses
was used to repiegent a "meaningful" difference
beNveen two item disihbutions In applying' the
same analysis, Campbell ,(1974) used 15% to

, indicate a meaningful difference If the difference in
two item distributions was 10 °k or less, the two distri-
butions were considered essentially the same for the
two groups being compared;

The average, difference (mean of the absolute
difference) between men and women ranges from
8 7 for the Business Contactscale to 25 4 for the
Social Service scale Five of the'six scales had an
average difference greater thali 10% For the
Tecnnical (22 9) and SoCial Service (25 4) scales,
the differences were,large. Gnly 3 of the 15 items in
the Technical scale showed less than a 10%
difference between men.and women, and only,1 of
the 1 items in the Social Service scale showed a
piffernce of 10% or less. As expected, the men had a
higher pefentageof "like'.responses for 8 of the 15
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items of the Science scale and for 12 of the 15 items
of the Technical scale. Women had a higher
percentage of "like" responses for 14 of 15 Sacral
Service items and for 9 of 15 Creative Arts items
Overall, no differences were found between the
resperaSes of men and women for approximately
38% of the items, males had a higher percentage of
"likeresponses for about 25% of the items, and
women had a higher percentage of "like" responses
for about 37% of the items

Although the ACT Interest Inventory shows
considerable overall balance of items, men and
women do respond differently to the ACT Interest
Inventory items on specific scales The directions of
the differences are closely related to particular

scales Men .say they like Science and Technical
activities more, often than women, and, conversely,
women say they like Social Service and Creative
Arts types of activities more frequently These data
parallel similar findings of sex differences in career
choice and career-related experiences (Holland,
19.73, Prediger, Roth, & Noeth, 1973).

Racial/ethnic differences. Since substantial sex
differences were found for specific scales, the
comparisons of item responses by racial/ethnic
background were completed separately by sex
Because of the relatively small n-counts, data for
various racial,ethnic groups (Afro-American, Black,

TABLE 2

Sex differences on ACT Interest Inventory Item Responses
for a Sample of 3,439 College-Bound Students

0 ACT Interest Inventory Scales

Total Number
ottlems in

Each Category

Percentage
of

TotalScience
Creative

Arts
Social Business Business
Service- Contct 'tie tail

-,
Technical

Average differencea
between men and
women in the per-
centage of. "like"
responses 13.1 15.7 25.4 8.7. 11.4 22.9

Range of differences 0-33 0-47 8-41 0-31 0-36 4-40

The number of items
showing a difference
in the percentage of
"like" responses of
10% or less 5 6 T 8 3 34 37.8

The number of items with
men having a higher
( >10%) percentage of
"like" responses 8 0 0 1 2 12 23 25:6

The number of items with
women having a higher
( >10%) percentage of
"like" responses 2 9 14 3 5 33 36.7

Note Sample based on 2.009 women and 1.430 men completing the six 15-item scales of th0 ACT Interest Inventory
aAverage differencemean of the absolute difference between the percentage of like responses for men and the percentage of

like' responses for women . ,
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Chicano,'Oriental,fAmerican Indian) were combined
into one category Calfed nonwhite Tables 3 and 4
present the results Of these analyses For both men
and women, only twO of the six scales showed 4r1
average difference of more than 10% in the
percentage of "like" responses between whites and
nonwhites For men, the nonwhites had a higher
percentage of "like" responses for 12 of 15 items on
both the Social Service 'and Business Contact
scales For women, the nonwhites had a higher
percentage of "like" responses on the Business
Detail and Business Contact scales. Over the entire
inventory, nearly 60% of the items showed no
difference for men and about 75% of the items
showed no difference for women These
percentages are relatively high when contrasted
With the percentage of items (38%) showing no
difference between men and women Of those

remaining items showing a difference, both
nonwhite men and women indicated a higher
percentage of "like' responses than white men and
women This evidence suggests that both white and
nonwhite racial grouRs responded to the ACT
Interest Inventory items in a similar fashion
Counselors may expect to find, however, that
nonwhite males consistently obtain slightly higher
scores on the Social Service and Business Contact
scales. Nonwhite females may obtain slightly higher
scores on the Business Detail scale and to a lesser
extent on the Business Contact scale These
differences are not large enough to warrant separate
norms and reporting procedures, however. That
nonwhites typically responded with a larger
percentage of "like" responses was also found by
Strong (1952, 1955a) and that blacks expressed a
stronger preference for social service types of

TABLE 3

Race Differences on Interest Inventory Item Responses
for a Sample of Male College-Bound Students

ACT Interest Inventory Scales

Science
Creative

Arts
Social

Service
Business Business
Contact Detail Technical
"

Total Number
of Items in

Each Category

Percentage
of

Total

Average difference
between nonwhites
and whites in the
percentage of "like"
responses 3.2 6 3 14.5 12.7 9 1 9.0

Reap of diiferencEs 0-12 0-23 5-26 4-25 2-20 3-18
The number of !terns

showing a difference
in the percentage of
"like" responses of
10% or less 14 14 3 3 9 11 54 60.0

The number of items with
nonwhites having a
higher percentage of
"like" responses 0 1 12 12 6 3 34 37.8

The number of items with
whites having a higher
percentage of "like"
responses 1 0 0 0 1 2 2.2

Note Sample based on 109 nonwhites and 1,321 whites



occupations was found by Bayer and Boruch (1969),
Hager and Elton (19,1) and Kimball. Sedlacek, and
Brooks (1971) H

Reliability of the ACT Interest In ry Scales

An important character.istic of antmeasure is its
reliability, that is, its consistency and accuracy of
measurement Several different methods for deter-
mining reliability are available. Each method
considers different sources of error in test scores
such as (a) variation in the individual's respon-
siveness to items at a particular moment in time, (b)
variation in the individual from time to time, and (c)
variations in the samples of items chosen to
represent an interest dimension Internal estimates
of reliability account for the first and third sources of

error, while the test-retest correlations account
for the first and second sources Both types of
relfability estimates are presented here for the
sample of college-bound students comprising the
norm group for the ACT Interest Inventory

Internal estimates of reliability The internal esti-
mates of reliability for the six scales of the ACT In-
terest Inventory 'are presented in Table 5 Calculat-
ing internal estimates of reliability on the same sam-
ple used for final item selection and scale develop-
ment may result in inflated estimates of reliability
Hence, the estimates presented in Table 5 should be
contrasted with the results based on a totally differ-
ent sample For th is reason, Cronbach alph.4,(Cron-
bach, 1951) estimates of reliability for a 10% repre-
sentative sample of the college educational major
criterion groups, described in the section on valid-
ity, are presented in Table 6

TABLE 4

Race Differences on Interest Inventory Item Responses
for a Sample of Female College-Bound Students

ACT Interest Inventory Scales *.

. Creative
Science Arts

Social
Service

Business Business
Contaet Detail Technical

Total Number
of Items in

Each Category

Percentage
of

Total

Average difference
between nonwhites
and whites in the
percentage of "like"
responses 20 43 67 118 139 45

Range of differences 0-7 1-12 0-14 5 -18 0-21 1-12

The number of items
showing a difference
in the percentage of
"like" responsessof
10% or less 15 14 12 10 3 13 67 744

The numberof items with
'nonwhites havingvp
higher percentage of
"like- responses 0 1 3 5 12 22 24 4

The numberof items with
whites having a higher
percentage of "like"
responses 0 0. 0 1 1 1

Not Sample based on 182 nonwhites and 1 827 whites
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TABLE 5

Internal Estimates of Reliability for Six ACT Interest Inventory Scales
on,,a College-Bound Student Sample

ACT Interest
Inventory Scales

Men Women

Mean S D.
Split-
half Alphaa S.E M b Mean S D.

Splft-
half Alphaa S.E.M.b

Science 2 94 0 95 96 94 23 2.56 0 92 95 93 24
Creative Arts 254 077 89 89 26 3.02 0 78 86 .87 28
Social Service 3 13 0 74 90 .91 22 3.87 0 66 89 .88 23
Business Contact 2 76 0 70 89 89 .23 2.79 0 70 88 88 24
Business Detail 2 59 0.73 .92 .91 22 2.69 " 0 82 92 .92 .23
Technical 2.92 0.69 .89 .88 24 2 18 0 63 89 .87 23

Note -Based on % 33 men and 1,738 women with complete data (i e , all 90-item responses and scale scores complete)
aCronbach alpha coe icient
b

Standard Error of Measurement based on coefficient alpha estimate of reliability and reported in average item score units

TABLE 6

Internal Estimates of Reliability for Six ACT Interest Inventory Scales
for a Sample of College Seniors

ACT Interest
Inventory Scales

Men Women

Mean S.D.
Splft-
half Alphaa S.E.Mb Mean S.D.

Sp if t-

half Alphaa S.E.M.b

Science 2.94 .92 90 94 .22 2.74 92 90 93 .24
Creative Arts 2.87 76 91 90 .24 3 31 .70 .87 .87 25
Social Service 3 46 68 90 91 20 3 82 .66 .88 .89 .22
Business Contact 2 92 76 .91 91 .23 2 76 71 89 .89 24
Business Detail .2 53 .73 88 91 .22 2.41 80 .87 92 ..23
Technical 2 91 69 4 .87 89 23 2.34 .66 85 88 23

Note -Based on 666 men and X52 women with complete data

aCronbach alpha coefficient
;

bStandard Error of Measurement based on coefficient alpha estimate of katsability and reported in average item sore units

ell"'
The coefficient 'alpha estimates of reliability

shown in Table 5 ranged from 88 to 94 for men and
from 87 to 93 for women, with a median of about 90
for men and 88 for women The coefficient alpha
estimates of reliability were usedo calculate the
standard error of measurement in average item
score units The average item score' is a raw score
obtained by calculating the mean em response

/

(range 1 0 to 5 0) of each 15 -item interest scale The
standard errors of measurement range from 22 to
26 for men and from 23 to 28 for women, repre-
senting approximately one-third standard devi-
ation in average item score units Data based on the
college senor sample shown in Table 6 closely
parallel data based on the high school college-

.,bound sample
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The split-half estimates of reliability' were cal-

culated by correlating the score on the even num-
bered items with the score on the odd numbered
items and then adjusted to reflect the full length
scale using the Spearman-Brown formula These
correlations ranged from 89 to 96 for men and from
86 to .95 for women, with a median of about 89 for
both sexes

Test retest, correlations The test-retest corre-
lations for a group of 300 college-bound students
who took the ACT Interest Inventory on two occa-
sions separated by a 60-day interval are reported in
Table 7 The correlations range from 80 to 89 with a
median of approximately 85 As expected, the
standard error, of measurement based on the test-

retest correlation& averaging approximately 30,
was slightly larger than the standard error of
measurement based on_ he internal estimates of
reliability The negligible change in mean score f rom
one administration to the next for the six scales of
the ACT Interest Inventory indicates there was no
systematic change in the level of scores over this
period of time for these,students.

In summary, these data suggest rather high levels
of reliability, cons iderirt the ielatively short length
(15 items) of each scale Counselors may be con-
fident that the scales of tile ACT Interest Invatory
measure six dimensions of interest with sufficient
consistency and accuracy for individual counseling
with students

TABLE 7

Test-Retest Correlations for Six ACT interest Inventory Scales
for a 60-day Interval Based on a College-Bound Student Sample

ACT Interest
Inventory Scale

1st Administration 2nd Administration

r S.E.M.aMean esS.D. Mean S.D.

Science 2 86 94 2.89 .97 .88 .32
Creative Arts 2 94 77 3.05 82 .86 31
Social Service 3 59 .76 3.65 81 .89 .27
Business COntact 2.83 67 2 92 .68 80 30
Business Detail 2.70 75 271 .79 82 34
Technical 2.58 .75 2.64 .75 .85 29

Note Based on 300 college-bound students

aS E M = Standard Error of Measurement calculated with standard deviations from the first administration
t.

Norming the ACT Interest Inventory

This section describes the development of nor-
mative information for the ACT Interest Inventory,
including the sampling procedures, the back-
ground characteristics of the norm group, the raw
score-to-standard score scaling procedures, and
the percentile rank reporting procedures

The Norm Group Sample

The sampling procedures followed to obtain the
3,439 students constituting the norm group were
described on page 9, this section' provides a

15

detailed description of the background charac-
teristics of that norm group, including geographic
location, level of education, racial ethnic back-
ground, father's occupation, and ACT ability level

Table 8 shows the number and percentage of stu-
dents in six geographic locations according to their
component states The norm group sample is typical
of the ACT-tested student population in that the
students from the Midwest (39%) are over-
represented, while students from the West (5%) and
East (8`)/0) are underrepresented Nearly 95% of the
sample were high school seniors, about 4% were

`,?,



TAIALE 8

-Geotjtaphic Distribution of College-Bound Student Norm Group

Region Component States .

Regional'N Percent of Total

.M M

WestA Alaska, California, Hawaii, Idaho, Nevada,
Oregon, Washington 70 99 4 9 4 9

Mountain/Plains Colorado, Kansas, Montana, Nebraska, North
Dakota, South Dakota, Utah, Wyoming 206 271 14 4 13 6

Southwestern Arizona, Arkansas, New Mexico, Oklahoma, Texas 226 318 15.8 15.9
Midwestern Illinois, India,na, Iowa, Michigan, Minnesota,

Missouri, Ohio, Wisconsin 542 780 37 9 39 0
Southeastern Alabama, Florida, Georgia, Kentucky, Louisiana,

Mississippi, North Carolina, South Carolina,
Tennessee, Virginia 279 358 19 5 17.9

Eastern Connecticut, Delaware, District of Columbia, Maine,
Maryland, Massachusetts, New Hampshire, New
Jersey, New York, Pennsylvania, Rhode Island,
Vermont, West Virginia 106 172 7 4 8.6*

Data Missing for 1 11

Total 1,430 2,0139

high school graduates, and only about 1%were high
school juniors

The racial ethnic background of the norm group
sample is reported in Table 9 The norm group sam-
ple is predominantly White (92%), there are approx-
imately 5% Blacks, about 2% Mexican/Spanish
Americans, and only very small percentages of
American Indians and Oriental Americans

The distributions of the father's occupation shown
in Table 10 provide an indication of the socio-

economic (SES) level of the norm group sample. Ap-
proximately 34% of the students had fathers in the
managerial and professional level occupations,
while about 19% had fathers in the semiskilled or
unskilled occupations About 12% of the students
had fathers in the,skilled trades and about 14% had
fathers in the small' business or farm owner occu-
pations The distribution of father's occupation rep-
resents a broad cross section of SES levels As with
the other background characteristics, there were no

TABLE 9

Distribution of Ethnic Background for College-Bound Norm Group

Student Response
Men

(N=1,417)
Women

(N=1,980)
Total

(N=3,397)

Afro-American/Black 3.9 %' 5.8% 5.0%
American Indian 0.8 08 08
Caucasian American /White 92.2 91 0 91 5
Mexican/Spanish American 20 16 18
Oriental American 12 0.8 09
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TABLE 10 .

Distribution'of Father's Occupation for College-Bound Corm Group

Occupational Category
Men

(N=1,378)
Women

(N=1,874)
Total

(N=3,252)

Managerial 15 23% 16 10/0

Professional
,17.0%

18 1 17 9 18 0
Sales 60 57 - 5 8
Semiprofessional or technical 51 5 7 5.4
Semiskilled 12.1 13.9 13 2
Skilled trades 13 1 11.8 124
Small business or farm owner 13 4\ 14 7 14 2
Supervisor or public official 89 85 875
Unskilled 61 6.5 6 3

sizable sex differences. ,.,

Table 11 presents the means and standard de-
viations of the four ACT ability measures and the
ACT Composite score for the men and women in the
norm group sample Compared to a 3-yearsampleof
ACT-tested students (ACT, 1973), the students
comprising the norm group for the ACT Interest In-

ventory have slohtly higher means for each of the
ACT ability measures and the Composite score For
example, the norm group men have a mean Com-
pipsite score of 21 4 and the women., a mean Com-
posite score of 20 0, compared to a mean Compos-
ite score of 19 3 for men and 18 8 for women in the
ACT Assessment sample

TABLE 11

Means and Standard Deviations of ACT Ability Measures for the
ACT Interest Inventory Norm Group Sample and the ACT Assessment NOrm Group Sample

ACT Ability aeasures

English Mathematics Social S,tudres Natural Sciences Composite

ACT Interest Inventory Sample A

Men X 184 22.2 20.6 23.7 21.4
S D 5.0 6.8 6.9 6.0 $.4

-
Women X 19:8 19.6 19.2 20.9 20.0

S.D 69 7.1 6.1 5 4

ACT Assessment Sample

Men 16.8 19.9 19.1 21 1 19.3
SD. 6.6 71 71 6.5 57

Women 188 179 18 2 19 5 1188
S D. 5.3 69' 70 61 5u4

Nute ACT Assessment sample is based on 2 724 342 college-bound students who took the ACT Assessment 1969-72)
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The background characteristics of the norm
group for the ACT Interest Inventory show this sam-
ple to be quite typical of most students who take the
ACT Assessment That is, the sample is predom-
inately white, cpnsists primarily of high school
seniors, and has proportionately more students
from the Midwest than from the East or far West
Counselors making interpretive statements based*.
on the normative information should recognize that
certain subgroups of students (e g , adult students
returning to college) are not well represented
Considerable counselor experience and clinical
judgment is needed to provide sound interpretation
for such special subgroups Local normative
information for the ACT Interest Inventory scales is
provided as part of the High School Class Profile
Report to help meet this need, however

Scaling the ACT Interest Inventory

Data reported previously suggested that college-
bound men and women respond to the ACT Interest
Inventory items in distinctly different ways The
question faced scaling the ACT ,Intgrest9nven-
tory was tioW b'es't-to deal with such sex clgfire:nces
The decision on a4ifditilg sex differences was b-SSed
on aid' exliliel; al for The inventory reporting

A.

procedures That goal was to report scores in a form
which would suggekt educ tional major or
occupational options ide tic for both sexes The
aim, was to avoid the designat n of 'male physics
majors" and "female physics majors," for example,
and to use instead simply 'physics majors Because
this goal might have been accomplished in different
ways, depending upon the empirical data, the task
was to examine the possibilities and find the optimal
one

There are essentially two alternatives for scaling
raw scores to standard scores (Cole & Hanson, in
press) One is to combine both sexes into one ref-
erence group and the other is to scale raw scores to
standard scores separately by sex There are wide
differences in the score distributions produced by
the two procedures In the first case (combined sex
reference group), a larger percentage of men than
women will receive high scores in the Technical and
Science areas, more women than men will receive
high scores in the Social Service and Creative Arts
areas The use of the second procedure (separate
sex reference groups) results in approximately
equal percentages of men and women in each
category This difference is documented in Table 12,
where the percentages of students who obtained
their highest score for each of the six Holland
categories under the two procedures are reported A

TABLE 12

Distribution of Percentages of Holland Codes for Women and Men
for Different Types of Score Referencinga

Holland Code

Codes Based on
Raw Scores

Codes Based on
Separate Sex Norms

Codes Based on
Combined Sex Norms

W M W M

Social 67 3% 26 3% 17 9% 14.3% 41%
Enterprising 31 96 13.6 13 3 11 1 14.0
Conventional 97 87 180 162 20.0 11 9
Realistic 02 189 14 4 19 4 28 35 8
Investigative 91 30 0 19.3 21.2 135 24 7
Artistic 108 64 x167' 153 24 1 §4

Totals Al 00% . 1009/6' 1000/0 1000/0 100% 100%

Note -Data obtained from Cole & Hanson (1974)

aBased on the scores of 3 439, college -bound high school students (2 009 women and 1 4'Wl menl who took tne ACT Interest
Inventory in October 1972

-9,18 44,0



more complete discussion of the implications of
these data is provided by Prediger and Hanson
(1974)

Within each of the two procedures, there are two
possibilities for the linkage of scores from the
inventory to the score Profiles of criterion groups
The mean profiles of ea6h criterion group may be
high-ly similar for the two sexes or quite different If
the profiles of criterion groups are similar for both
sexes, one profile for each criterion group can be
used in the reporting procedures This was tpe de-
sired goal and means that physics majors,4-;'''engi-
neering majors," accounting majors" can be dis-
cussed without sex identification If profiles differ by
sex, the reporting procedures must take those dif-
ferences into account and describe "male edu-
cational majors and female educational majors
differently

TABLE '13

Possible Results of Different Scaling Procedures

Scaling
Procedure

Criterion Group Profile
Outcomes

Combined Sex
Reference Group

1. Different by Sex
(Undesirable)

2, Sim ilar by Sex
(Desirable)

3 Different by Sex
Separate Sex (Undesirable)
Reference Group 4. Similar by Sex

(Desirable)

Table 13 summarizes the two procedures and
possible outcomes when scores are linked to
criterion groups The table shows the desirable
outcomes of similar, profiles by sex The question
remaining is which of the four possible outcomes
are empirically demonstrated The discussion in the
later section on validity will show that if a combined,
sex reference group is used, the outcome will be
different profiles by sex (outcome 1 in Table 13)
This is an undesirable outcome according to the
stated goal of treating the linkage of inventory
scores to criterion groups identically by se;s;, How-
ever, if a separate sex reference group is used in the
scaling procedure, the group profiles are highly
similar by sex (outcome 4) Thus the desired goal of
counseling with students considering various edu-

cational majors without reference to sex can be ac-
corTiptlished through the scaling of scores sep-
arately by sex This then was the scaling procedure
adopted for the ACT Interest Invehtory

The average item scores (the total scale score
divided by the number of items) were scaled

and

a

normalized T-score scale with a mean of 50 and a
stanqrd deviation of 10 separately within sex
groups using an area transformation scaling
procedure described by Guilford (1965, p 521) An
area tranformation, rather than a linear
transformation, was used because the results
produce standard scores which correspond to
approximately the same percentile ranks across all
scales Hence, a standard score of 60 would have a
percentile rank of approximately 84 for all scales

The results of the scaling are shown in Appendix
3 Average item score to standard score to per-
centile rank conversions are shOwn for each raw
score unit Slight variations exist from scale to scale
ih the conversion tables because the scaling pro-
cedure involves fitting the empirical data to a normal
curve

ti

Reporting Normative Information for the ACT
Interest Inventory

Normative information for the ACT Interest
Inventory is reported numerically and graphically
Figure 2 illustrates the section of the ACT Student
Profile Report in which the percentile rank
information is reported. The "x" represents the
approximate percentile rank and the dashes
represent an error band of approximately one
standard error of measurement on each side of the
reported score Reporting the percentile ranks in
this way emphasizes that the scores are only
estimates and not precise values This reporting
procedure also shows the student's total profile
compared to the profiles of other college bound
students of the same sex, Scales with error bands
which do not overlap usually 4ndicate
psychologically meaningful differences in interests

56

54
50

57

741
25
66
562

76

Fig. 2. ACT Interest Inventory Score Report..
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Validation of the ACT Interest Inventory

Validation has been defined as, a process of ex-
amining the justification for the various uses of an
assessment (Cronbach, 1971) Viewed as a process,
validation is (lever finished. As long as thereare new
students, a changing educational system, and a
society with changing goals, the interpretations and
uses of an educational assessment will also change
Hence, data reported and summarized in this report
merely mark the beginning of the validation process
for the ACT Interest Inventory As additional data
are analyZed, new inform atton may suggest mod-
ification and change in the instrument and in its use

To begin the validation process, however, data are
presented which provide evidence supporting the
two primary uses 'of -j the ACT Interest Inven-
tory--xlescription of people's interests in psycho-
logically meaningful terms, and the identification of
personally relevant eiducational and vocational
options for purposes of exploration Data relevant to
educational criteria are presented in detail here A
summary of research relating the ACT Interest
Inventory results to vocational criteria is presented
in a later section, in conjunction with a description of
the ACT Occupational Classification System. The
rationale for these uses was provided in the first
section of this report Previous research with highly
similar interest inventories developed for the Career
Planning Program, 12-13 and the Career Planning
Program, 8-11 provides considerable evidence of
the content, concurrent, and construct validity of the
ACT Interest Inventor? (ACT, 1972; ACT, 1974) The
item characteristics, as described in an earlier
section of this report, provided prelim inary evidence
concerning the descriptive nature of the six scales
The following sections of this report will provide
additional data supporting the two primary uses of
the ACT Interest Inventory

Data Related to the Descriptiv,e Use of the ACT
Interest Inventory

The ACT Interest Inventory is used to provide a
description of a student's interests in psycho
logically meaningful terms Data are reported in this
section which further define the characteristics of
the six scales by showing the interrelationships
among the scales and the relationships of the scales
with other variables such as ability measures, 1
achievement measures, other interest inventories,

and various measures of life experiences These
data provide evidence bearing On the construct
validity of the scales

Relationships among scales The ACT Interest
Inventory was designed to measure six important
interest dimensions identified in the research liter-
ature These six dimensions correspond to the six
personal Orientations proposed by Holland (1973)
and should be related according to a hypothesized
circular configuration (see page 5 for an example
and related discussion) The intercorrelations of the
six ACT interest Inventory scales for the norm group
sample, of college-bound men and women are
shown in Table 14 A graphic interpretation of these
correlation matrices using a spatial configuration
analysis (Cole & Cole, 1970) is presented in Figures
3 and 4 The spatial configuration analysis projects
the vector points correspondin9 to the correlations
among scales in p-dimensional space (six-space, in
this case) into a smaller space The resulting
reduction in the number of dimensions needetlto
summarize the relationships between .varial51es
usually leads to a better understanding of the
complex structure of the variables in a correlation
mafrix Previous studies (Cole et al , 1971; Cole &
Hanson, 1971, Cole, 1973) have shown that alwo-
dimensional space accounts for a majority of the
variation of the vector points in p-dimensional
space. Thus, the complex interrelationships be-
tween many variables may be better understood by
examining the distances between variables on the
two-dimensional plane Variables showing a high
degree of relationship fall close together on the
plane, and variables with a low degree of relation-
ship fall farther apart. This analysis was used to
determine whether the ACT Interest Inventory
scales used with college-bound students have the
circular configuration proposed by Holland (1973).!,

For men the correlations between scales range
from 03 to .54 with a median of .25, for women the
correlations range from 03 to 49 with a_median
correlation of 26. The six scales are relatively in-
dependent and generally appear related in the
expected manner The scales for both men an,elf.,,
women shown in Figures 3 and 4 fall in thee' ected
circular order from Science, to Creative Arts to
Social Service to Business Contact to Business



TABLE 14

Correlations between ACT Interest Inventory Scales

4

.4

ACT Interest Inveniont Scales
f

Science Arts Service Contact
loessCreative Social Business

ail Technical

4

r I,

Science 1 00 21 17 01 \6 43
Creative Arts 27 1 00 .2ci 31 03 32
Social Service .23 52 1 00 36 06 17
Business Contact 03 37 .45 1 00 49 33
Business Detail 15 11 18 54 1 00 36
Technical 34 , 14 .16 25 31 1 00

Males
Mean 50 0 50 0 50 0 50 0 50 0 50 0
S D 104 10 0 10 0 100 101 100

Females
Mean 50 0 '' 50 0 50 0 50 0 50 0 50 0
S D 103 100 100 100 100 104

Note --Corielations are reported for 2 009 women abOve the diagonal and 1 430 men below the diagonal Raw scores were
converted to standard scores within sex group with a me4 040 and a standagi deviation of 10 based o*these samples

Detail to Technical and back to Science Information
from the correlation matrix and the spatial con-
figuration analysis suggests that the ACT Interest

TECHNICAL

BUSINESS

SCIENCE

irk

CREATIVE ARTS

SOCIAL SERVICE

Invegtory scales measure six relatively indepen-
dent interest dimensions which are related to each
other according to theoretical expectations

TECHNICAL

BUSINESS,DETAIL
DETAIL

BUSINESS CONTACT

Fig. 3. Spatial configuration of ACT Interest

SCIENCE

BUSINESS CONTACT'

CREATIVE ARTS

SOCIAL SERVICE

Fig. 4. Spatial configuration of ACT Interest
Inventory scales for a sample of college-bound males Inventor'y scales for a sample of college-bound females,
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Correlations of the" AC7'-'Interest Inventory with
the Strong Vocational Interest Blank Another way
to determine what a particular set of scales ,mea-
sures )5 to correlate the scales with an instrument
independently designed to measure the same
constructs High correlations between like-named
scales provide evidence supporting the .construct
validity of both sets of scales.

To obtain this type of validity evidence, the Strong
Vocational Fnterest Blank (SVIB) and the ACT In-
terest Inventory were mailed to 800 college seniors
from four ticolleges Answer sheets were returngtd by
only 214 students, a meager 26 7 % return rate Of
these, only 145 students completed sufficient items
on both interest inventories so that usable scores
could be obtained Students who failed to provide
identification sufficient to permit proper matching of
the results from bOthinterest in4entories were also
excluded from the sample Because the return
response rate was low and because the sample sizes
are small, the results of this analysis` should be
interpreted with caution and considered only as
preliminary Additional data are needed to sub-
stantiate the results.

The SVIB-M and SVI13-W were scored on the new
Strong-Holland scales, described by Campbe,11 &
Holland (1972) and Hansen & Johansson (1972),
respectively Both the SV4B and ACT Interest,
Inventory scores were converted to standard scores
using the appropriateconversion tables su potied for
each instrument Zero-order correlations were then
computed between the six Strong-Holland scares
and the six AaT Interest Inventory scales. The
results are presented in Table 15 for men and Table
16 for women, with the correlations for
corresponding scales appearing along the diagonal
For men the correlations between like-pamed scales
range from a high of 901or lie 01B Artistic and the
ACT Creative Arts scales, to 74 for the SVIB Social
and Enterprising and the ACT SOcial Service and
Business Contact scales For women the
correlations range from 87 for the SVIB
Investigative and the ACT Science scales, to 62 for
the SVIB Realistic and the ACT Technical scales.
These correlations are high and approach the upper
limit of correlation possible, given the reliabilities of
the scales Considerable supporting evidence of the
concurrent and construct validity of these scales is
provided. by the data obtained from this limited
sample Replication of these results using larger
Ramp les is needed, however Similar levels of

teorrelation between the SVIB-W Strong-Holland
scales and an earlier form of the ACT Interest

44nventory was found by Hanson, Lamb, and English
(1974) In addition, using redundancy analysis
(Stewart & Love, 1968), Hanson (1973) showed that
the SVIB-W and the earlier form of the ACT Interest
Inventory shared a high degreeof common variance
(60%) Also, considerable convergent andAdwergent
validity was evidentwhen a differentform of theACT
Interest Inventory was correlated with the Kuder
General Interest Survey, Form E, the Ohio
Vocational Interest Survey (OVIS), and the
Vocational Preference Inventory (VPI), using
samples of 9th and 11th grade high school students
(ACT, 1974). In combination, tliese studies provide
supporting evidence that the di?gensions measured
by the ACT Interest Inventory ate, highly relded to
other measures of the same conAructs.

Relationship of ACT Interest Inventory Scales to
" academic ability and achievement variables. The

relationship between interests and abilities has been
reviewed and summanzed in most texts on tests
used in guidance (e.g., Super & Crites, 1962;
Goldman, 1971; Anastasi, 1961). Because the
degree of relatiOnship between abilities and
interests is generally low to moderate, the usual
conclusion is that interests and abilities represent
quite different characteristics. Similar results were
obtained when the ACT Interest Inventory was
correlated with several academic ability and
achievement variables obtained from the ACT
Assessment. Table 17 for men and Table 18 for
women show the correlations between the six ACT
Interest Inventory scales and student-reported high
school grades in four subject areas,
scores, and the nine Out-of-Class
scores. Only the Science interest

JiveACT test
complishment

cale correlates
consistently with high school grades and ACT test
scores, these correlations are always below 40. The
highest correlation of the Science scale with these
variables is either with the Natural Science GPA or
average GPA or with the ACT Natural Science or
Composite score. The lowest correlation with the
Science scale is for either the H.S. English GPA or
the ACT English test score. The other ACT Interest
Inventory scales correlate to a very low degree with
the H.S grades or the ACT scores. The correlation
of the Out-of-Class Accomplishment scales with the
ACT Interest Inventory scales aregenerally low (less
than 40), but do show some convergent and
divergent validity The hiOhest correlations are
riearly always with the similarly named dimension.
For example, for .men the two Science scales
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TABLE 15

Correlations between ACT Interest Inventory and
'Strong-Holland SVIB Scales for Male College Seniors

ACT Interest
Inventory Scales

Strong-Holland Interest Scales

Investi-
gative Artistic Social

Enter-
A prising -

Conven-
bona, Realistic

Science .83 23 37 10 20 42
Creative Arts 28 90 .30 11 -.11 tl 12

Social Service- 36 36 74 09 .17 .28
Business Contact 26 15 32 74 .54 .08
Business Detail 14 18 12 47 78 40
Technical 57 03 .26 26 45 85

ACT Interest Inventory
Mean 53 2 52 2 44 5 47 7 51 0 50.1
S D 11 7 104 10.6 9.5 11 3 11 4

N =62

Strong-Hollaqd Scales
Mean 491 51.7 47.8 465. 47 5 .9

S.D. 10.9 9 7 9.0 9.3 10.8 11.8

N=62

TABLE 16

Correlations between ACT Interest Inventory and
'4Strong-Holland SVIB Scales for Female College Seniors

ACT Interest
Inventory Scales

Stron Hand iqrst Sales

Investi-
gative

Enter-
ktistic So I prising

Conven-
tional Realistic

Science .46 00 23 '-.13 .52
Creative Arts 34 ys .85 . ., .26 .21 -.20 .19
Social Service .07 .28 ''',,..! 77 .40 .14 .01

Business Contact -.25 .01 .53 78 24, -.20
Business Detail .09 -.02 .24 .41 .80 .29
Technical .52. .39 .02 -.02 .03 .62

-ACT Interest Inventory
i Mean '52.0 52.6 51.9 50.6 51.1 52.9

S.D 10.9 10 3_ f0.1 -'11.1 10.9 107
'N=83

Strong - Holland -Scales
Mean 49 5 51 6 54.2 50.4 50.9 52 4
S.D 104 99 93 8.4 10 1 10.2

N=83
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;correlate 31, Practical Skills and Technical'
(pth'relate 33', anethe Writing, Speech, and Art
scales correlate,iivith the Crethive Arts interest scale
36, 32, 26 respectively The same general pattern is
rioted for women, although the general level of
correlation is lower

Summary Data presented in this section suggest
that the six scales of the ACT Interest Inventory are
relatively independent, yet interrelated according to
theoretical expectations. Relationships with agility

measures, high school grades, and out-of-class
accomplishments or experiences also conform to
theoretical expectations. Fina(ly, the six interest
dimensions measured by the ACT Interest Inventory
are highly related to the Strong Vocational Interest
Blank scales independently constructed to measure
the same dimensions. Correlations of a different
form of the ACT Interest Inventory with three other
interest inventories are also as expected. Taken
together, this evidence supports the concurrent and
construct validity of the scales and their use in
describing human interests.

TABLE 17
4

Correlations of the ACT Interest Inventory Scales with H.S. Grades,
ACT Test Scores, and Out-of-Class Accomplishment Scales,

for a Sample of College-Bound Men
-

Variables Mean S.D.

ACT Interest Inventory Scales _1

Science
Creative

Arts
Social
Service

Business
Contact

t.:

t '... .
Business . ----

'Detail tec 7-thic. al

High School Grades
H.S. English 2.9 0.8 .20 .15 .03 -.04 .02 -.08
H.S. Mathematics 2.6 1.0 .29 -.02 05 -.10 .11 .00
H.S Social Studies 3.1 0.8 .21 .07 .03 -.01 .04 -.07
H S. Natural Sciences 2.8 0.9- .33 .01 -.05 -.10 -.02
H.S Average GPA 2.8 0.7 .34 .06. -.02 -.09 .06 -.05

ACT Scores,

ACT English 1674 5.0 .21 .15 -.04 -.13 -.01 -.13
ACT Mathematics 22 2 6.8. 36 .01 -.091 -.13 .12 -.02

'ACT Social Studies 20.6 6'.9 .26 .15 .00 16 -.05 -.01 -.12
ACT Natyral Sciences 23.7 6.0 38. .13 -.06 jr -.14 -.04 -.02
ACT Composite 21.4 5.4 .36 .12 -.05 -.12 02 =.08

Out-of-Class Accomp.
Athletics 3.1 1 9 .00 -.03 .14 .14 .04 .12
WOrk Experience 3.2 2 0 .02 .11 .09 .20 04 .13
Practical Skills 2.8 1.6 .20 .16 .09 .14 .09 .33
Leadership 1.9 1.8 .14 .23 30 20 .03 -.01
Music 1.7 2.0 .12 .32 .10 .09 .04 -.02
Speech 0.9 1.3 .07 32 22 20 04 -.06
Art 0.7 1.2 .07 26 .06 .02 -.06 10
Writing 0.9 1.2 .14 36 22 .12 .00 -.09
Science 0.8 1 2 .31 12 04 -.01 00 08

Note -Sample consists of 1,430 high school men
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Data Related to the Use of the ACT Interest
Inventory for Focused Exploration

Use of the ACT Interest Inventory to facilitate
focused exploration of educational options requires
the presence of substantial and meaningful
differences in scale scores among relevant criterion
groups (e g., college majors) If the patterns of
scores for students in various educational majors do
not differ in sensible ways, the ACT Interest
Inventory would have little validity or practical value.
Effective use of the inventory also involves

communicating the above information to students in
a way which helps them identify personally relevant
educational and caceer options

The purpose of this section is to examine
institutional differences, sex differences, and
educational major dirferences among college
seniors in terms of their ACT Interest Inventory
scores. That is, do students in the same education&
major, but attending different instituAps, have the
Same or different patterns of0319r-e'StvriDo men and-I--
women in the dam efil9 fiezg' major have similar 6r'"
different interests? Do, students in various

TABLE 18

Correlations of the ACT Interest Inventory Scales with H.S. Grades,
ACT Test Scores, and Out-of-Class Accomplishment Scales

for a Sample of College-Bound Women

Variables Mean S.D.

ACT Interest Inventory Scales

Science
Creative

Arts'
Social

Service
Business
Contact

Business
Detail Technical

High School Grades

H S. English 3.2 0.8 .14 .10 -.03 -.03 -.02 .01

H S. Mathematics 2 7 1.0 .16 (--- -.06 -.08 -.05 15 03
H.S ,Social Studies ,;32 6.6" 18 .08 .00 03 00 .05

H.S. Natural Sciences 2.9 0P8 .24 .00 -.06 -.09 03 .05

H.S GPA 3.0 0.7 .23 .03 -.06 -.07 06 .04

ACT Scores

ACT English 19 8 4.9 15 _.20 -.09 - 12 -.08 02
ACT Mathematics 19 .28 .08 - X10 -.10 .04 .09
ACT Social Studies 19.2 7.1 .25 .21 02 -.07 -.11 07

ACT Natural Sciences 20 9 6 1 .28 _ .17 7.08 - 13 -.11 09
ACT Composite 24/ 5.4 .19 -08 -12 07 .08

Out-of-Class Accomp.

Athletics 19 1.4 06 .03 .10 .05 00 :67

Work Experience 2.2 1.9 03 .07 .11 .15 08
Practical Skills 3.1 1.2 14 18 .11 .14 .05 2

Leadership 2.0 17 15 18 .16 .17 -.02 03
Music 2.2 1.9 03 .21 .00 03 05 -.02
Speech 1.0 13 .08 25 .12 04 01

Art 09 12 .08 .31 02 0 -.07 15

Writing 1.3 13 .09 34 11 12 06 01

Science 05 09 23 08 05 03 02 08

Note -Sample consists of 2,009 high school women

9
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educational majors have different patterns of
interest'? Ansveers to these questions provide
evidence bearing on the criteria-related and
construct validity of .he scales In addition, they
have direct implicatiorfS,fr the interpretation of the
ACT Interest Inventory scores

,Examination of these group differences begins
with a description of the data collection procedures
ariirtonokicl,es with a description of the procedures
developed to report scores to individuals

Data collection. An interest inventory can facil-
itate exploration of educational programs of study
by showing the similarity of an individual's interests
to the interests of successful and satisfied college
students in various educational majors The value of

,...
4. J.

using this similarity approach depends heavily on
the relevance of the comparison groups To obtain
such groups, ACT sampled college seniors from a
variety of educational majors and educational
institutions The purpose of the data collection was
not to develop national norms but rather to insure a
diverse sample of students in a sufficient number of
differenteducational majors to prov 'dean indication
of the range of options available The remainder of
this section describes the data collection pro-
cedures and the resulting sample

To determine which educational majors to use for
Criterion groups, the number of earned bachelor s
degrees, by educational major, conferred in 1969-70
(National Center for Educational Statistics, 1970),
was obtained Eighteen general educational major
areas accounted for a large percentage of the stu-

TABLE .1.9

Educational Institution Sampling Framework for Data Collection
of ACT Interest Inventory from College Seniors

Geographigal
Region

Type of Control

1

Public

(Size)a
2 3

Private

1

(Size)a
2 3

Western Eastern Oregon Univ. of Sacramento
College Nevada-Reno State

Mt /Plains Adams State Univ
College of N Col

Southwestern Arkansas
Polytechnic

Midwestern Univ of Wis
Parksideb

Southeastern Delta State

Eastern

Arkansas
State

Northeast
Missouri State

Murray State

North Adams Marshall
State Linty

Limy of
New Mexico

Univ of
of Illinois

Memphis
State

Univ of
Maryland

Pasadena Univ of
College S Cal

Dana College

Bethany
Nazarene Coll

William Jewell
College

Carson-
Newman Coll

Colgate Un iv

Creighton Brigham Young
Univ Univ

Baylor Linty

Drake Limy St Louis Univ

Loyola Univ -
New Orleans

Univ of Long Island
Baltimore Limy

aSize category indicators are
k

1 .. fewer than 3 Geenrolled students

2 = 3 000 to 10 000 enrolled students
3 more than 10 COO enrolled students

bActual enrollment slightly larger than 3 000 but included as a replacement for small

26
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dents Three of the categoriesBusiness. Educa-
tion, and the Social Scienceswere largeenough to
suggest further breakdown As a result of sub-
division within these three categories, the 24 edu-
cational majors shown in Table 20 were used as a
basis for sampling college seniors to establish
meaningful criterion groups Two other consider-
ations. (1) the institutional size location, and type of
control and (2) the sex distribution within eau-
cational majors, also drrectly influenced the
sampling

To insure a diverse sample of students in-
stitutions were sampled from six geographical
regions of the country from three different size
categories and from both public and private types of
control Table 19 shows a 6 x 3 x 2 sampling frame-
work with the name of the institution chosen to
represent each category Colleges did not exist for
four of the sample categories The sampling frame-
work was also influenced by the desirability of
scoring and 'interpreting the ACT Interest Inventory
so both men and women could explore thefull range
of educational programs To accomplish this,
adequate numbers of men and women from all 24
educational programs were needed For certain
educational majors adeauate sample sizes were
difficult to obtain because very few men or women
entered or graduated from those majors The goal
however was to sample approximately equal
numbers of men and women within each edu-
cational major area when possible Again the
emphasis was on obtaining a diverse student sample
rather than on trying to approximate the propor-
tional representation of each sex in each program
area

Each college in the sample was asked to provide a
roster containing name mailing address eau-
cational major, a college identification number a
sex indicator, cumulative grade point average and
ACT test scores of available for each second
semester senior

The educational majors coded by each liege
were reclassified into one of the 24 general e
cational major categories Educational majors not
easily classified into one of the 24 categories were
assigned after study of detailed descriptions in the
appropriate college catalogs

To reduce the cost of the data collection not all
students from every college were included 4fr the
sample Separate dpta files for each educational
major were prepared for each sex .group A

systematic random sample was selected from each
major until at least 600 stuaents were sampled For
majors With small n-counts all available students

27

were incli4ed in the sample For example, the
rosters of all 32 colleges in the sample yielded only
65 female engineering majors A11 65 students were
subsequently included in the sample Since not all
rosters were available for sampling at the same time,
this sampling procedure was conducted at three
different times as the rosters became available This
made it possible to distribute interest inventory ma-
terials without waiting for rosters from all colleges
Because of variations kn the number of students per
major in the three groups of colleges a few of the
larger educational majors were oversampled

TABLE 20

Percentage Return Rates
for 24 Educational Major Programs

Percentage Return Rate

Educational Major Men Women

No Major Inalcated 41 33
Accounting 57 63
Aariculture- 59
Art (Fine & Applied, 51 55
Art Eaucationa 56
Biological Sciences 60 70

Business general 53 57
Business Education 50 68
Economicsa 56
Elementary Education 51 58
Engineeringa 62
English & Literature 45 60
Foreign Languages 59 60
Health Services 47 60
Histc-ry 48 55
Home Econornicsq 64

Market nga 49

Mathematical Sciences 64 77

Music Education 54 64

PhilOsophy & Religiona 50
Physical Science 60 63
Political Science 52 56
Psychology 54. 63
S la' Sciences genera) 50 60
Soci logy 48 63

Overiel> rate 54 61

eve.e e
^3r. s,,-.:es y .e^ .sex
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The ACT Interest Inventory and a biographical
questionnaire (see Appendix 2) were delivered to
25.308 college seniors (14.765 men and 10,543
Women) during March and April 1973 One week
after the first mailing, postcard reminders asking
students to return the materials were mailed Three
weeks after the original materials were sent, a
follow -up letter and a second set of materials were
mailed *dents who still had not responded after 1
month were mailed a third follow-up reminder
asking that the ACT Interest Inventory and
questionnaire be returned Approximately 12 weeks
after the first mailing 15.618 completed answer
sheets bad been returned at an overall return
response rate of 61 7% Of these, 1.320 who had
omitted the college identification number needed to
merge their item responses with the information
reported by the college were subsequently as-
signed to a cross-validation sample which is de-
scribed in greater detail in a subsequent section of
this report Complete information was obtained
from 14 298 college seniors and the following data
are presented to indicate the nature of this total
sample

Table 20 presents the response rates foreach edu-
cational major reported separately by sex For
women tne response rates varied from a high of 70%
for the Biological Sciences and Mathematical
Sciences cateaories to a low of 55% for the Art and
H istory categories The mean percentage response
rate for all women was 61% For men, the response,
rates varied from a high of over '64% for the
Mathematical Sciences to a low of 45% for the
English and Literature category The mean per-
centage response rate was approximately 54°'0, With
the few exceptions noted students from most edu-
cational majors returned usable answer sheets at
about the same rate although a larger percentage of
women than men generally returned their material

The total percentage of students by sex from
each sampling category's presented iv Table 21 For
oath men and women approximately 6% of thestu.-..-
dents came from public institutions and 33% from
private institutions That large private institutions
were not included in the sample for two of the six
geographical regions, probably contributed to the
relatively ssrstall total percentage of students yom
private institutions All slx geographic regions we

den

well represented, with a slightly larger pe ntage f

students from the Midwest (22%-men, 24% wome
and a slightly smaller percentage of stu f19
the West M2 5%-men 11 2%'-women) In summary
data were obtained from a broad sarriple of college
senors in 24 educational majors from 32 different
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colleges A large percentage of the students came
from -public institutions, with approximately equal
representation across the six geographic regions

Institutional differences Prior to conducting
analyses to determine education& major
differences across programs and sex differences
within programs, it was important to determine
whether students in the same major attending
different institutions had Vmilar interests To use
interest inventory results with a broadly based stu-
dent population like those taking the ACT As'sess-
ment, a certain degree of homogeneitAvithin a
major across institutions should be evidenl Without
this degree of homogeneity, results could not be
generalized 4om one institution to another, and

75

serious questions regarding scale validity could be
raised.

Since these analyses were conducted prior tO
examining sex differences, results are reported and
summarized separately by sex. An institution was
included in the analyses of institutional differences
if ten or more people in a major were available from
that institution. For men, 20 programs had five or,
more institutions enrolling 10 or more students For
women, there were 16 programs with five or more
institutions having at least 10 students Thus, there
was a total of 36 analyses of educational program
differences

Because of the large volume of data resulting from
these analyses, only a summary is presented here.
Selected data are presented to represent the nature

70
65
60

50

45

40

35

30
25

a)
> a)

U
0

73

2 '' 5 5
o0< 8k ow

t.. -

Fig. 5. Mean profiles for art majors from seven different institutions
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of the findings For example, the mean institutional
profiles of interests for students in one major are
presented in Figure 5 The patterns of scores across
institutions are remarkably similar The female Art
majors from all seven institutions consistently
obtained their highest mean score on the Creative
Arts scale and their lowest mean score on either the
Social Service or Business Detail scale.

Institutional differences also were analyzed using
discriminant analysis, a statistical technique for
finding, from a set of variables, those combinations
of variables which best differentiate among various
groups. A detailed description of this procedure is
found in Ru Ion , Tiedeman, Tatsuoka, and Lang muir
(1967) and Cooley and Lohnes (1971 J. Discriminant
analysis provides the opportunity to examine
whether students in the same major attending

6A.

N

different institutions can be differentiated by the six
scales of the ACT Interest Inventory. If students in
the same major across institutions have similar
patterns of interest, Wilks' Lambda- coefficients will
be relatively high The median Wilks' Lambda co-
efficients were summarized to present the degree of
differentiation.among institutions for a given major.
Finally, the associated F-values for Mks' Lambda
were summarized to indicate whether or not the edu-
cational majar grnups occupied the same multidi-
mensional measurement space

Table 22 shows the number of institutions, the

Wilks Lambda reflects the ratio of within-group variation" to
total-group variatiOn where a low Lambda indicate's greater
group differentiation That is, a low Lambda indicates less within-
group variation and more among-group variation than a higher
Lambda for the same groups .

.4 'le,.

TABLE 22

Summary of Discriminant Analyses across Institutions within Educational Programs

Educational
Major

Men Women
No. of
Instit.

No. of
Students

Wilks' Associated
Lambda F-Values

No of
Instit.

No. of
'Students

Wilks' . Associated
Lambda F-Values

Accounting 11 305 .67 2 0 5 68 75 0.7
Agriculture 5 310 .80 2.8 ,4,

Art (Fine & Applied) 10 281 .64 2.3 4 7 198 .70 1,9
Art Education
Biological Science, 20 531 66 1 9 13 351 .66 -2.0
Business, general 18 493 65 2.1 9 114 50 1 6
Business Education 11 204 .67 1.3
Economics 10 172 .69 11 --
Elementary Education 12 211 73 0.9 19 792 .81 1.6
Engineering 10 444 .86 1.2
Enblish & Literature 10 139 52 1 6" 16 364 70 1.4*
Foreign Languages 7 7 196 . 73 1 7
Health Services 10- 214i 57 2.2** 15 383 64 2.0
History 11 196' .64 1 4 8 117 o 64 1.2
Home Economics 11 272 .67 1.8
Marketing 12 262 72 12
Mathematical Sciences 12 207 62 1 5 9 139 .60' 1 4
Music Education 7 116 72 10 9 155 68 1.2_
Philosophy & Religion 6 101 .43 2 8**
Physical Sciences 15 385 73 1 4* , .I.--. .

Political Science 14 257 66 1 3*
Psychology
Social Sciences

13
14

264
231

.68
52

1 4*
1 9"

116

611
294
215

66
53

1 5*
2.2 *

Sociology 12 214 55 1 9 '14'4
i 1

257 67 1 3*

p< 05
p< 01



number of students from those institutions, the
Wilks' Lambda, and the associated F-value from
each discriminant analysis For both men and
women, the F-values were significant at the 1% level
for about one-half the educational programs That
is, for half the programs, the observed institutional
differences were unlikely to be the result of chance
alone However, even for those programs for which
statistically significant differences among group
centroids were found, considerable institutional
similarity, in terms of overlapping variance, was
noted, as evidenced by the relatively high Wilks'
Lambdas obtained. The median Wilks' Lambda for
both men and women was approximately .66. As a
point of reference, a Wilks' Lambda of 1.00 would
indicate no program separation, or conversely,
almost complete overlap, while a Woks' Lambda of

O

0

8

O

O

OO
O
gr

OO
co

OO
O
co

OO

25.00 30.00

0 0 would indicate complete separation or no
overlap.

Another indication of the similarity among
students at different institutions within a given edu-
cational major is provided in Figure 6, where seven
institutional centroids with at least 10 female Art
majors are plotted This group was selected as an
example because it represqnts a typical" finding, in
that a Wilks' Lambda of .70 was obtained Ellipses
including 50% of the students for each institution
indicate the degree of overlap. All seven institutions
fall within one-half standard deviation on either side
of total sample centroids on the first, two dis-
criminant functions. These two functions account
for 81% of the total variation among groups. The

msimilarity of the mean profiles of these seven
institutions is shown in Figure 5, p. 29.

35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00

FACTOR 1

Fig. 6. Group centroids -from seven institutions for female art majors.
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In summary. students in the same elcational
major attending different institutions have e similar
interests Students using the ACT Interest Inventory
to explore possible eucational majors can assume
with a relatively highTtoiekee of confOence that the
similarity of their interests to those of students in a
particular educational major is generaltzable from
one institution to another Comparable results were
found when an earlier form of the ACT Interest
Inventory was used with 2-year college students
enrolled in various career-oriented educational
majors at a variety of educational institutions (ACT,
1972) In addition, the similarity of interests across
institutions for students in the same major provides
supporting evidence of the construct validity of the
ACT. Interest Inventory. Clearly, the six scales
measure interest dimensions which have a common
meaning to students, as indicated by the similar
pattern of interest scores for students in the same
major at different institutions. Without this
similarity, the underlying constructs or dimensions
of the ACT Interest Imientory could be seriously
questioned Since the evidence supports the gener-
alizability of the AT Interest Inventory results for
majors across institutions, the nature and extent of
difference between men and women enrolled in the
same educational program majors can be mean-
ingfully examined.

Sex differences. An earlier section of this report
discussed the rationale for scaling the ACT Interest
Inventory separately by sex. The goal of this pro-
cedure was to report scores in a form which would
provide a link between interests and educational
majors identically for both sexes. The purpose of
this section is to examine sex differences in the
score distributions of men and women on the ACT
Interest Inventory scales

Two approaches were taken to analyze sex
differences among the college seniors comprising
the 24 educational major groups. First, a simple
scale-by-scale comparison of mean standard
scores, scaled separately by sex, for men and
women in the same educational program was made.
Mean profiles were used to show on which scales
large differences existed. In the second approach;
discriminant analysis was used to determine
whether the interests of one sex in a given major are
more similar to the interests of the same sex in
another major, or whether they a're more similar to
the interests of the opposite sex in the same major
For example, if women are generally more like other

1

women than men in their mrterests, one primary dis-
criminant factor (function) would probably
differentiate between men and womeno and sub-
sequent factors would then differentiate among
various programs If men and women in the same
program have similar interests which are, in turn,
different from the interests of the same sex in other
programs, one would not expect to find a dis-
criminant factor which differentiated men from
women, but only factors which differentiated among
educational programs

TABLE 23

The Number of Men and Women Included in Each
of the 24 Educational Major Criterion Groups

Educational Major
No. of
Men

No. of
Women Total

Accounting 385 140 525
Agriculture 334 0 334
Art (Fine & Applied) 350 269 619
Art Education 0 122 122
Biological Sciences 588 424 1,012
Business, general 543 175 718
Business Education 113 238 351
Economics 214 0 214
Elementary Education 258 878 1,136
Engtneering 468 0 468
English & Literature 188 407 595
Foreign Languages 140 266 406
Health Fields 272 437 709
History 260 185 445
Home Economics 0 304 304
Marketing 303 90 393
Mathematics 272 217 489
Music Education 195 225 420
Philosophy & Religion 149 0 149
Physical Science 454 102 556
Political Science 301 83 384
Psychology 317 348 665
Social Sciehce, general 286 258 544
Sociology 292 319 611

Note (N-counts include only those students who indicated
A Overall satisfaction with their educational major
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Prior to these analyses, additional sampling from
among the 14,298 available college seniors was
conducted Since the eventual criterion groups were
intended to represent successful completion.of the
educational program (graduation) and overall
satisfaction with the college major, students who
indicated they were dissatisfied were eliminated
from the sample In addition, if fewer than 75 stu-
dents of either sex were available, that sex group
was not included in these analyses. A total of 12,169
students met all the sampling restrictions Table 23
shows the number of men and women included in
the groups used for these analyses. Because the
discriminant analysis computer program was
limited to 40 possible groups, 2 other sex groups
were deleted To reduce the total number of
available groups to 40, males in the Business Edu-
cation and Political Science groups were arbitrarily
withheld from the analysis

Raw scores were converted to standard scores
(Mean = 50, SD = 10) separately by sex forall college
seniors shown in Table 24, using the standard
.formula. i

SSi =X X x10+50
S.D.

where X for each sex group was the mean of the 24
educational major group means for that sex, and
S D was the square root of the mean of the 24 group
.variances This procedure was used to reduce the
effect of a few very large major groups on the total
mean of each scale. Hence the standard scores
reflect, for each sex group, approximately equal
weight from each educational major. The means and
standard deviations of the standard scores for the
six ACT Interest scales for all groups are presented
in Table 24. Examination of the mean' profiles is
facilitated by plotting them on a standard score pro-
file shown in Figure 7. For those educational majors
with suffi4ent data available fOr both men and
women, the profiles are highly similar. The largest
difference for any single scale is on the Business
Detail scale for the Mathematical Sciences major,
where women have a standard score about six
points higher than men. This difference is about
two-thirds of a standard deviation and represents a
substantial difference in interests on that scale Most
differences are less than two points (or about 2 of a
standard deviation) and probably represent sam-
pling variation rather than actual differences

A 40-group discriminant analysis was run using all
educational program groups with sufficient
numbers of both men and women. Single-sex

A

criterion groups (e g , Engineering, Agriculture,
Home Economics) were included to insure that sex
differences were interpreted in the context of the
breadth and scope of educational program
differences

A summary of the-discriminant analysis is pro-
vided in FigUre 8 The mean group centroids for each
criterion group were plotted on the two dis-
criminant facfbrs accounting for the majority
(72 7%) of the discriminating power A line connects
the centroids for men and women in the same
program For those programs which are clearly
differentiated from other programs, the men and
women within a program are more similar to each
other than to other students of the same sex in
different majors For example, the interests of men
and women in such programs as Accounting,
Business, Engineering, Mathematics, Physical
Sciences, Biological Sciences, and Health Fields are
more similar to each other than to those of members
of the same sex in a different major In most cases
the centroids occupy nearly the same position when
viewed in the context of the group dispersion or
variation about the centroid. Ellipses including 50%
of the males and females in the Health Fields have
been included to indicate the degree of overlap
between the men and women. The high degree of

, overlap is particularly impressive when the verb/
'purpose of discriminant analysis is to maximize
group differences. The nature and extent of the
overlap for other educational majors is about the
same In summary, the major source of variation on
these two discriminant factors is based on edu-
cational major differences and not sex differences

This data analysis suggests two important
implications First, since men and women in the
same educational program have highly similar
interests, it seems reasonable to combine them into
a common criterion group and not to make a sex
based distinction when reporting scores The
results of this procedure will be described in the next
section The second. important Implication stems
from the nearly unanimous finding that the interests
of men and women in the same program were
"highly similar." One could reasonably generalize
this finding to groups for which sufficient data were
not available for one sex or the other, and suggest
that members of the group for, which data were not
available would probabky have interests similar to
the group for which datajwere'avallable. Thus, even
though insufficient numbers of female engineering
majors were available, one could still reasonably
suggest that women consider that major if their
position on the first two discriminant functions was
close to the engineering major centroid
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TABLE 24

Mean ACT Interest Inventory Standard Score Protiles
for College Men and Women' Graduating from 24 Educational Majors

EduCational Major

ACT Interest Inventory Scales

Business
Contact

Business
Detail Technical .

Creative
ScienCe Arts

Social
Service

X S D X S D X S D X S D X S D X S D

Accouraingtc
Men (385),! -s 472 91 2.4-1 0 0 44.5 95 531 83 657 75 507 92
Women (140) 46 9 10 6 `-41 7 11 0 42.3 10 9 51 6 9 3 67 0 7 7 49 5 10.1

Agriculture
Men (334) 495 92 433 100 43.4 103 473 102 492 104 .549 89
Women n a

Art (Fine & Applied)
Men (350) 469 100 582 99 46.0 106 478 110 447 10.1 513 110
Women (269) 473 104 579 85 459 11.5 477 114 425 100 517 103

Art Education
Men n.a 4,(

Women (122) 49 6 10 4_ 58.3 7 5 52 5 8.7 47.9 9 8 43 0 9 3 54 81 gt
IP%

Biological Sciences a
irMen (588) 61.7 7.2 47.8 98 488 10 1 45.1 99 463 95 53 2 89

Women (424) 64.2 6.5 47.9 9 9 47 2 10 8 42.2 9.8 45.2 9 7 54.0 9 8

Business, general
Men (543) 46.3 99 44,8 10 1 45.2 100 58.2 84 57.1 96 51 8 92
Women (175) 459 10.5 451 110 47.1 11 2 582 89 60.6 96 498 108

Business Education
Men (113) 462 10.9 462 99 508 10.0 560 9.9 ' 56 5 115 521 : 9 9
Women (238) 42.6 9 1 45 8 10 6 51 9 8 2 57.0 10 1 62 4 10'0 48 2 9 5

Economics
Men (214) 50 9 9 1 48 9 9 8 47 2 9 8 53.5 10 0 54,0 9 9 50.2 9 5
Women n a.

Elementary Education
Men (258) 492 101 507 100 572 79 500 100 48.9 108 519 102
Women (878) 47 1 9.5 49.6 9 7 56 0 7.6 49.0 9 7 48 2 10.8 49.1 9.9

Engineering
KIen (468) 56 3 8 2 443 94 429 96 461 90 492 89 578 79
Women n a

English & Loterature
Men (188) 480 106 599' 78 487 107 468 108 457 96' 4721 10-7
Women (407) 470 98 57,8 90 524 94 504 102 453 $ 9 477 98

Foreign Languages
Men (140) 488 103 537 107 51 2 112 485 105 469 99 499 117
Women (407) 496 103 534 100 496 100 482 102 477 98 489 97
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Educational Major

ACT Interest Inventory Scales

Social Business Business
Service Contact Detail Technical

4
Science

Creative
Arts

5 C S D 7 S D X SD X S D X S D X S.D

Health Services
Men (272) .52 3 108 46 0 10.9 54.1 94 48 7 10 4 47 6 1p2 52.3 97
Women (437) 55 6 9 1 46 4 10 0 54.2 8.0 45.5 8.9 45.4 0 3 50 9 10 1

History
Men (260)
Women (185)

46:4
470

10.5
10.8

51 9 10.2
51 9 10.2

53 4
51 6

9 4
96

50.6
497

10 1

104
48.5,
470

10 1

106
47 9
48.2

10.2
97

Home Economics
Men n a
Women (304) 473 98 486 10.2 513 93 539 9 6 , 478 102 496 9.7

Marketing
Men (303) 43 7 9.5 46 3 10.1 44.4 9 4 60 6 7.8 51.6 10 3 49 4 10 1
Women ( 90) 43.2 9 3 47.7 10 7 43 5 10.1 63.6 8 0 52 7 10.8 46.8 9.4

Mathematics
Men (272) ,57.8 8.9 44.8 10 2 44.7 11.0 42.2 o5 52.4 10.2 51.2 9.6
Women (217) 58.6 9.4 43.1 10.1 47.1 10.1 45.3 9.5 58.5. 9.2 52.6 9 3

Music Education
Men (195)
Women (225)

47.2
47.1

11 1

10.4
57 4 8.6
55.9 9 5

51.3
51.6

10.3
9 7

46 1
45.9

10.1

10.2
46 8
46.5

10.6 ,

10.5'
48.0
47.6

11.0
'10.3

Philosophy & Religion
Men (149) 49,4 10 4 52.5 52 8 10.5 47.9 10 1 46.5 10.0 48.3 10 6!
Women n.a.

Physical Sciences
Men (454) 59 9 10.0 46 7 9.8 46.0 11.5 43.4 10.3 47.8 9.6 54:3 9 1

, Women (102) 59.0 10.7 48.3 11.1 46.9 12.3 43.2 9.4 46.7 10.0 55.1 9.7

Political Science
Men (310) 46.9 9.7 50.5 As 10.0 50.4 9.8 53.9 9 8 49.5 9.9 46.8 9.8
Women ( 83) 47.7 11'2 51.8 9.9 41.6 1D 8 w 52.3 10 7 46.4 10.5 48.9 11.1

Psychology
Men (317) 55.0 10:0 51.3 10.0 54.8 8.8 49.4 /10 2 46 1 8.7 49.1 10.3
Women (348) 53 5 104 51 6 10.2 543 8.8 49 5 10.3 -_,44.8 10.4 49.8 9.8

Social Science
Men (286) 47 8 10.2 49.7 10.0 52.6 10.5 51.6 10.3 48 1 10 2 51.1 010 5
Women (258) 49.3 10 7 52 0 99 54.1 104 50.5 10.1 45.8 10.1 50.4 97

Sociology ti
Men (292) 47.3 10.2 50.6 10 4 56 6 9.1 50.6 10,6 45.9 10 5 ' 48.2 9 7
Women (319) .47.2 92 50.6 10 1 57.1" 86 52 8 94 466 10 1 48 4 94
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'1/41t.
cdocat'ola.' *na,3' c.Ylerences Use of the ACT

`T,

interest Inventor), for educational major exploration
rs based on the assumption that college seniors in
various educational majors have meaningful as well
as differential interest profiles based on the ACT
Interest Inventori Without differential interest
patterns little exploration would be possible The
purpose of this section is to examine how and to
what degree college seniors in differnt educa-
tional programs differ

As discussed in previous sections of fhis report,
students in the same majors at different institutions

similar interests Hence it seems reasonable to
combine students in the same major across
institutions when forming the final criterion groups
4ith which to examine educational major dif-
ferences Likewise men and women in the same
major may be included in the same criterion group
because of their highly similar patterns of interest

To determine the nature and extent of edu-
cational mayor differences a 24-group discriminant
analysis was conducted using the six ACT Interest
Inventory standard scores as independent variables
The 24 groups consisted of all students who
persisted to thesecond semester of theirsenior year

and who indicated they were satisfied with their
chosen major Men and women were combined into
the same criterion group, provided there were at
least 75 members of each sex Seventeen of the 24
educational majors met this criterion Only males
were included in the Agriculture, Economics,
Engineering. Marketing, and the Philosophy and
Religion majors Only females were included in the
Art Education and Home Economics majors

The results of the analysis are summarized in
Table 25 and Figure9..Since very large sample sizes
were involved, the univariate and multivariate
analysis of variance statistical tests were sensitive to
extremely small differencesamong groups The uni-
variate analysis of variance-Ceiults for all six ACT
Interest Inventory scales-indicated statistically sig-
nificant differences The largest differences among
groups were found for the Science and Busyness
Detail scales The 24 educational major groups
differed the te:aSt on the Technical scale, as
expected, since these were primarily 4-year college
majors with a predominant number of majors in
liberal arts areas

The group centroid differences considered across
the six scales simultaneously were much larger than

TABLE 25

Contribution of ACT Interest Inventory Scales to
Differentiation of Educational Program Areas

ACT Interest
Inventory Scales,

Correlation with
First 3 Discriminant Functions

2 3 Uniyaripte Fa

Science
Creative Arts
Social Service
Business, Contact
Business Detail
Technical

Bartlett s X
Degrees' of freedom
Percent of trace

N72

- G5
- 11

61

53
20

5,322
. 28

39

39
64
49
03
56
26

4,845
26
35

05
35
73
12

23
21

1,956
24
12

170.5
109 4
1p4 4
1110 5

152 1

34 0

Note Wilks Lambda 305 Tne associated F-value is115 8 (d f = 138 and 70 796)
aAr F 8 is needed to exceed the 99th percentile paint of the appropriate F dostributon (d f 23 and 12,145)

43 4 (0

IA
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would be expected on the basis of chance alone, as
indicated by a multivariate F-value of 115.8 (an F
value of 118 is needed for statistical significance at
the 1% level) The relatively low, Wilks' Lambda of .30
indicates that little within group variation compared
to the total variation or, conversely, considerable
among group variation relative to ,total group
variation, was found.

The nature of the interest dimensions differ-
entiating the college majors is evident from the
correlations of the ACTinterest Inventory scales
with the first three cliscriminant factors and from the.
plot of the grod1p centroids on the first two
discriminant factors The first discriminant function,
whicT accounts for nearly 39% of the total dis-
criminating power of the scales, is best described in
terms of a bipolar factor with Business Contact and
Business Detail scales at one pole and the Science
scale at the other A similar bipolar factor has been
found in other studies, notably in the Project Talent
studies (Flannagan et al , 1971) and others (Borgen,
1972; Stahmann, 1969; Baggaley & Campbell, 1967,
Hanson & Prediger, 1973) Figure 9 and Table 26
show that college seniors majoring in Accounting,
Business, Marketing, and Business Education
obtain high scores on this factor and that students in
the Biological Sciences Physical Sciences,
Engineering, and the Health Services majors obtain
low scores The second factor, also bi-polar in
nature, accounts for approximately 35% of the
variation and is defined by positive correlations with
the Business Detail and SCiencescales and negative
correlations with the Creative Arts and Social
Service scales College seniors majoring, in
Accounting, Mathematics, and Engineering (all
requiring work with numbers) obtain high scores on
the second discriminant factor,
Education, Sociology, and Phil
obtain low scores. The third
accounts for only 12% of thevari
and is defined by a high positive ading on the
Social Service scale This factor tends to separate
students .mejoring .in the social science and edu-
cation areas such as Sociology, Social Sciences,
general, Elementary Education`, and Business Edu-
cation froM students majoring in the artistic areas
such as Art, Art EdUcation, and Mu9c Education.
These three discriminant factors account for a large
portion (86%) of the variation among the 24 edu-
cational majors The first two factors account for
nearly three-fourths of the variation and are most
useful in interpreting group differences

These data suggest large and meaningful group
differences among various educational majors

ite students in Art
by and Religion

inant factor
mong groups

I.

45

Table 26 shows the mean discriminant factor scores
for each educational major` group on the firist three.
factors. On the first two-factors there are differtrices
as large as two standard deviations between the
group centroids, on the third factor-the differences
are about one and a half standard deviations.
Differences this large provide useful evidence that
many of these educational majors have distinctly
different patterns of interests, In addition, these
differences are in expected directions and provide
meaningful support for the concurreiti and
construct validity of the ACT Interest Inventbry.

Cross-validation of educational major differ-
ences.- Data reported in the previous section
illustrated substantial differences in the interests of
students majoring in different educational pro-
grams. Even though samples were large, thus
minimizing the posstbilityof capitalizing on chance-
related differences, the degree to which the results
generalize to other samples should be examkned. If a
large portion of the observed differences? were
sample-specific, application of the procedure to
new samples would result in less meaningful dis-
crimination, that is, smaller 'and less sensible
differences among groups. To determine the
generalizability of the observed differences reported
in the previous section, results, of the discriminant
analysis based on the validation sample were
applied to a cross-validation sample consisting of
1534 college seniors. Students were assigned to the
cross-validation sample if they returned their
interest inventory results after the established cutoff-
date or if>theY faded to provide the necessary
identifying information usecno merge their data with
other background intdrmation. College seniors
tested with the SVIkand ACT Interest Inventory
(described on page 22) were also included in the
cross-validation sample. The means and standard
deviations of the socACT Interest Inventory scales
shown in Table 27 for the validation and cross-
validatiOn samples suggest that the two samples do
not substantially differ.

The cross-validaticin analyses are summarized by
three kinds of data analyses. First, the degree of dis-
crimination among the cross-validation groups was
determined by plotting their mean group centroids
on the original validation sample discriminant
factors. Second, centour scyes (Rulon, et al., 1967)
for all 24.major groups Were calculated,,for each
individual an each major90 determine if college
seniors in the cross-validation sample obtained their
highest mean centour score for the major in which
they were enrolled or for a very similar major. Third,

50

o



TABLE 26

Ordering from Highest to Lowest of Mean Discriminant
Factor Scores for 24 Educational Majors

Discriminant
Factor

(Coordinate)
Scores

Factor
1

Factor
2

Factor
3

62
61 Accounting, Business Edu-

cation
Accounting

60 Business, Marketing MattArriatics
59
58
57 Engineering

-56 Business, Physical Sciences
55 Agriculture, Biological Business Educ., Elementary

Sciences 'Educ., Health Fields,
Sociology

54 Economics, Political Science
53 ' Home Economics Business Educ., Economics Psychology
52 History Marketing Accounting
51 Art, English & Literature,

Music Education
Home Ec ,*History, Mathe-

matics, Phil & Rel , Social
Sciences

50 Agriculture, Elementary Edu-
cation, Foreign Languages,
Social Sciences, Sociology

Health Fields

49 Philosophy & Religion Biol Sci , Business, Econ.,
Pol Sci

48 Home Economics, Political Foreign Languages, Music
Science Educ., Physical Sciences

47 Art Education Psychology Agriculture
46 Mathematics, Psychology Elementary Educ , Foreign

Languages, Social Sciences
English & Literature,

Marketing
45 Engineering History, Philosophy, & Art Education, Engineering

Religion
44 Health Fields Sociology
43 Art,,Music Education
42 Physical Science English & Literature.
41 Art Education
40 Art
39 'Biological Sciences
38
37

51
46



the accuracy of classifying a new sample of college
seniors into their actual group i mbership using
centour scores was examined

TABLE 27

Comparison of Validation and Cross-Validation
Sample Means aFnd Standard Deviations on the

Six ACT Interest Inventory Scales

ACT Interest
Inventory Scales

Validation
Sample

(N=12,169)

Cross-Validation
Sample

(N=1,534)

Mean S.D. Mean S.D.

Science 50 7 11.2 50.5 10.6
Creative Arts 49.4 10.9 50.5 11.6
Social Service 50.0 10.7 50.3 11.0
Business Contact 49.5 10.9 48.7 11.2
Business Detail 49.3 11.3 48.3 11.2
Technical 50.7 10.0 49.5 10 6

To examine the cross-validation results, the
centroids for each educational major comprising the
cross-validation sample were plotted on the first two
discriminant factors developed on the validation
sample. If the ACT Inventory scales differentiate
among educational majors, the degree of
differentiation and group centroid locations should
be about the same for the cross-validation sample as
for the validation sample. The locations of theproup
centroids may vary somewhat because'of sampling
differences between the validation and cross-
validation samples Assuming the educational,
majors in the cross-validation groups are the same
as those in the validation groups, the variation or
spread among groups should remain approximately
the same, however. That is, the range between the
highest and lowest group centroid on each
discriminant factor should be about the same for the
cross-validation group as for the validation sample,
and the relative distances among the group
locations should remain, approximately the same.

The plot of the cross-validation group centroids,
shown in Figure 10, suggests nearly the same

,degree and typeof d ifferentiation as obtained for the

t 47

validation sample, although some "regression"
toward the overall centroid is apparent The group
centroids are separated by just slightly less than two
standard deviations on the first discrimihant factor.
On the second discrim inant factor the same general
pattern was evident. Cross-validation educational
majors with high scores on the secorld factor were
slightly lower than the validation sample (e.g.,
Accounting, Mathematics), while the educational
programs with low scores on the second factor
obtained approximately the same scores for both
groups. The second discriminant factor continued
to differentiate among the business-related edu-,
cational majors, although the Agriculture.
Engineering, and Mathematics majors were less well
differentiated than they were for the validation
sample.

Another way to determine the generalizability of
the discrimination found among the validation
sample groups is to examine the mean centours
across the .24 cross-validation educational major
groups. A centour score for each major group was
calculated for each individual. Ideally, the mean
centour scores for the members comprising a given
group should be highest for the group to which they
belong, or for a highly' similar group. That is,
students enrolled in an Accounting major should
obtain a higher mean centour score for the
Accounting program than for dissimilar programs
such as Art, Engineering, or Psychology. In
addition, the mean centour scores for programs
which are similar to Accounting should be higher
than those for dissimilar programs. rorexample, the
mean centour for the Accounting major based on
students enrolled in Accounting' is 43.7, shown in
Table 28. Reading down the column, educational
majors which also received relatively high mean
centour scores are: Business, general (43.9),
I8usiness Education (37.7), Marketing (37.5), and
Economics (36.9).

In this example, the meanintour scores for the
Accounting and Business, general programs were
nearly identical Not all groups obtained their
highest mean centour scores for the same-named
educational major, however For example, students
majoring in Elementary Education obtained a mean
centour score of approximately 46 for their own
major, but obtained mean centour scores of about
48 for the History, Philosophy and Religion, and the
Social Science educational majors. In nearly al(
cases, however, whenever a higher mean centour
score was obtained for a different-named edu-

52
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citiOnal major, it was for a major (or majors) similar
in nature As another example, students majoring in
Engineering obtained a mean centour score of 53 for
their own major, but obtained mean centour scores
of 59, 57, and 56 respectively for the Mathematical
Sciences, Agriculture, and Physical Sciences edu-
cational majors Similar results were found for the
Occupational Scales of the SVIB (Campbell, 1971).
For example, the College Professor criterion group
obtained a mean of 50 on its own scale but obtained
means of 55, 55, 54, and 53 for the Physicist, Anthro-
pologist, Astrozlarner, and Mathematician scales
respectively

In summary, 13 of the 24 educational majors
obtained a -mean centour score for their own major
which was as high as or higher than their score for
any other major The remaining, groups typically
obtained a higher mean centour score for a
differently named but a highly similar group Hence,
in a general way these data support the
generalizability of the results obtained for thevalida-
tion sample

Another way to look at the degree of dis-
crimination among the cross validation groups is to
determine the accuracy of classifying individuals
into their respective:, educational majors using
centou r scores (Rulon ,'et al., 1967) Centour scores
based on the first two discriminant factors were
calculated for every educational major for each
indwidual The higher an individual's centour score
for a given group, the more similar that person is to
that group Thus, an individual could be classified
int a particular group if the centour for that group
wa higher than for any other group. However, in
guidance use of interest inventories, the purpose is
not to 'predict what the counselee will do 'Rather, it
is to suggest appropriate alternatives for
exploration. These would consist of all programs
with relatively high centours. For this reason, the
results presented here-include '',h it rates" for the five
highest centours. A "hit" was tabulated if any one of
the five highest centour scores was the same as the
actual group membership The accuracy of
classifying the cross - validation sample into the
various educational major groups may be evaluated
by comparing the cross - validation hit rates with hit
rates basedon a chance level of classification. In this
case, individuals would be classified as a hit or near

Alit 5 times out of 24 (21%) by chance alone. Cross-
validated hit rates which improve on this chance
level of classification provide supporting evidence
of the criterion-related validity of the ACT Interest
Inventory
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The percentages of hits and near hits based on the
five highest centour scores are presented in Table29
for the cross-validation sample The. cumulative
percentage of correct classifications ranged from a
high of 77°,,o for the Biological Sciences major to a
low of 8% for the Foreign Languages major The
obtained hit rates based on the five highest centours
exceeded the chance level classification hit rate
(21%) for 22 of the 24 educational major groups. For
the entire group, approximately 47% of the
individuals were correctly classified. Those majors
(e g , Elementary Education and Foreign
Languages) for which chance levels of classification
were found were programs which were not well
differentiated by the first two discriminant factors
For example, the Elementary Education and Foreign
Languages majors occupy the same location
Hence, little or no discrimi'nation can be made
between these two groups-in terms of the interest
dimensions which work well to differentiate other
groups, the result is a lower level of hit rates.

In general, the cross-validatibn analyses support
the degree and type of educational program differ-
entiation found for the validation sample. The
locations of the cross-validation educational major
group centroids on the validation sample dis-.
criminant factors indicated a relatively small degree
of regression" toward the overall group centroid
Meaningful differences among cross-validation
educational major groups were also evident, as
indicated by the improvement over the chance level
hit" rate for most educational majors when group

membership was "predicted" for students from the
cross-validation sample Another indication of the
meaningful differentiation found among the cross-
validation sample was the general pattern of mean
centour scores for students enrolled in various edu-
cational majors. Generally, a group of students
enrolled in a particular major obtained their highest
mean educational major centour for the program in
which they were enrolled or for a highly similar one.
Lower mean centour scores were obtained for dis-
similar educational majors Taken together, these
analyses suggest considerable validity generaliza-
tion.

If this were the purpose as it often is in clinical applications,
procedures that optimize the accuracy of group membership
predictions (Tatsuoka, 1971) would be more appropriates



TABLE 29

Percentages of C4'oss-validation Students within Each Educational Program
Who Received One of Their Five Highest Centour Scores for the

Program in Which They Were Enrolled

Educational Major

Centotir Rank Cumulative
Percentages
for the Fives

Highest Centours
Sample

SizeHighest
2nd

Highest
3rd

Highest
4th ;

Highest
5th

Highest

Accounting 47.3 95 0.0 81 4.0 68 9 74
Agriculture 192 0.0 3.8 7.7 7.7 38 5 26
Art (Fine & Applied) 5.1 22.8 7.6 22 8 1.3 59.5 79
Art Education 25 0 00 6.3 125 0.0 43.8 16
Biological Sciences 41 4 153 72 72 54 76 6 111
Business, general 5.4 194 21 5 6.5 4.3 57 0 93
Business Education 20.9 140 70 6.9 7.0 55.8 43
Economics 00 6.3 6.3 63 25.0 43 8 16
Elementary Education 0.6 1.9 32 20 1.3 9.1 154
Engineering 8.0 16.0 14.0 18.0 6.0 62 0 50
English & Literature 30.9 11.3 52 1.1 7.2 55 7 97
Foreign Languages 0.0 2.6 0.0 00 5.1 7 7 39
Health Services 14.5 145 21 0 3.2 4.9 58.1 62
History 2.5 74 4.9 8.7 19.7 43.2 81Home Economics . 0 0 2.4 9.8 7.3 7.3 26.8 41
Marketing 31 0 23 8 48 2.4 2.4 64.3 42
Mathematical Sciences 26 6 9.4 14.1 63 15 57 8 64
Music Education 0.0 23 31 8 9.1 9.1 52 3 44
Philosophy & Religion 00 0.0 120 40 20 0 36.0 25
Physical Sciences 21.0 22 6 16 1 11 3 4.8 75 8 62
Political Science 39 7.8 2.0 11.8 11 8 37.3 51
Psychology 14.4 11.1 33 11.1 4.4 44 4 90
Social Science, "general 37 12 11.0 3.6 49 24 4 82
Sociology 00 11 00 4.3 25.0 30.4 92

Summary tt
-4Y

The prdcess of validating the ACT Interest
Inventory began with an examination of evidence
related to its descriptive and exploratory uses
Evidence supporting the descriptive uses included
correlational inform-ation showing that the six ACT
Interest Inventory scales are relatively independent,
are interrelated in a circular fashion according to
theoretical expectations. are essentially unrelated to
ACT ability measures, are moderately related to
ACT Qut-of-Class Accomplishment scales, and are
highly related to SVIB scales measuring the same

interest dimensions Evidence supporting the use of
the ACT interest Inventory to facilitate focused'ex-
ploration of possible educational programs of study
included analyses of institutional differences, sex
differences, and educational program differences
Results from the multiple discriminant analyses
used to examine these group differences showed
that people in the same educational majorattending
different educational institutions had similar interest
profiles, that men and women in the same edu-
cational major had highly similar patterns of
interests when scores were scaled separately by sex,
and that people in different educational majors had
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quite different interest profiles That similar edu-
cational prOgram differences were found for a cross-
validation sample supported the generalizability of
these data. Similar analyses with different forms of
the ACT Interest Inventory generally support these
findings (ACT, 1974)

Overall, the data reported illustrate meaningful
group differences on the scales of the ACT Interest
Inventory as well as meaningful relationships with
other types of variables. This section of the report
merely marks the beginning of a long validation
process, additional research is needed to continue
the process. The next section outlines several
critical areas which will receive attention in the near
future

Future Research Directions

In addition the research summarized in pre-'
vious sectio of this report, several important areas
need further in stigation BHef descriptions of the
major questions an issues related to each topic are
provided below.

Impact of interne inventories on career choice.
tPes.A ,sitiches haw eianiined whether or not the
results ofmteres inventories influence the career
choices of stu rip. For example, do the ACT
Interest .)rive tofy results stimulate career
exploration? oes the ACT Interest Inventory
reinforce exi U g sex role stereotypes? Would stu-
dents make iff rent career choices if they didn't
have the results of the ACT Interest Inventory? Do
students seek more information about educational
majors and occupations as a result of having taken
the ACT Interest Inventory?

Sex differences in stein responses Men and
women respond differently to the items of the ACT
Interest Inventory. The instrument as a whole has a
reasonably good balance of items for both men and
women, although individual scales may contain a
disproportionate number of items which favor one
sex or the other The question becomes whether
items could be written to which men and women
would respond in a similar manner Would scales
composed of these items measure the same interest
dimensions as the ACT Interest Inventory? Would
these "sex-neutral" scales be as eliable? Would
they differentiate among career ch rice groups as
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well as the scales of the ACT Interest Inventory?
Would the circaar configuration of interests found
for other interest inventories be evident if the sex-
neutral scales wyfts-tised?

(..........--

Validit of the ACT Interest Inventory for minority
students The use of interest inventories with ethnic
minority students has received little attention. As
with many assessment instruments, there is concern
that possible cultural bias of interest inventories
may reduce the accuracy with which the interests of
individuals who are not from the white middle-class
population are measured Important questions in
need of further research include: Does the circular
structure of the scales of the ACT Interest Inventory
hold for ethnic minority groups? Can the results of
the ACT Interest Inventory correctly classify ethnic
minority students as well as whites into the
appropriate educational major or occupation? Do
the six ACT Interest Inventory scales differentiate
among ethnic minority educational major or
occupational choice groups as well as they do for
whites? Do the results of the ACT Interest Inventory
suggest career alternatives to ethnic minority
students which are different from those suggested
to white students'?

Discriminant factor structure. The empirical
results of the discriminant analysis using the ACT
Interest Inventory scales to differentiate among
college senior educational major groups showed
that two major bipolar factors accounted for a sub-
stantial portion of the variation among these groups.
These two factors were used to construct a Map of
Collfge Majors (see descriktion on p. 54) on which
students could plot their scores and examine the
similarity of their interests to the interests of the edu-
catranal major groups. ACT Interest Inventory
scales were used to "define" these factors in order to
help students understand the differences among
majors If different groups or a different interest
inventory had been used, the two factors might have
been quite different The major research questions
for this problem are Do the empirical results provide
the most meaningful explanation of the differences
among educational Majors? Could the discriminant
factors be "rotated" to provide a more
psychologically meaningful structure? Are there
"basic" factors which best differentiate among a
variety of different types of groups? Could such
basic factors be identified using other interest
inventories? Additional research in this area would
help provide a new "map' which might have more



meaning to students: trying to understand the
relationship of their interests to the interests of
various educational major groups.

Predictive validity studies The. relatively recent
development of the ACT Interest Inventory has
precluded longitudinal -studies 'of its predictive
validity Though the primary uses of the ACT
Interest Inventory include the descr tion of
interests and the identification of '15 rsonally
relevant educational majors for further ex loration,
it is important that the interests of students be
related to subsequent educational and vocational
behavior. 'Research is needed to answer . the
following. kinds of questions Are the measured
interests of high school students related to sub-
sequent entry into educational majors? Are they
related to subsequent entry into occupations? Are
students who enter majors consistent with their
mterests more likely to persist in college than those
who enter majors not consistent with their interests?
Do students with less well defined patterns of
interests change majors more frequently than
students with well defined patterns of interests?

Relationship of interests and satisfaction A major
assumption underlying the use of the ACT Interest
Inventory is that interests can be used to help people
identify and explore careers in which they would be
satisfied,. m-Rti orrimei a strong relation-

tween interests and satisfaction No studies
which examine this relationship for the ACT Interpst
Inventory have been conducted, however Related
research questions include Do people satisfied with
their educational majors have patterns of interests
different from those of people who are dissatiSfied?
Do people who enter and persist in educational pro-
grams consistent with their interests indicate a
greater degree of satisfaction than students who
enter' programs inconsistent with their interests?
Does ability moderate the relationship between
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interests and satisfaction? Can satisfaction with
future educational majors be "predicted" for high
school students using, ACT Interest Inventory
scales?

Relating the Map of College Majors to the world of
work Choosing an education& major is an
intermediate step in the career decision process for
most students While the Map of College Majors
allows students to compare their interests with the
interests of college seniors in different educational
major groups, it does not provide a direct link to
occupations and the world of work. A more direct
link is provided through the ACT Interest Inventory
and the use of a World-of-Work Map described by
Prediger and Roth (in press) and summarized in
Appendix 1 Scores from the ACT Interest Inventory
can be converted to a "region indicator" which
shows the locations, on the World-of-Work Map, of
various job clusters (families) with respect to two bi-
polar work activity dimensions called People/
Things and Data/Ideas Additional research is
needed to answer questions which deal with the
relationship of the interests of college major groups
to the world of work. Such questions might include.
What are the work activity preferences of various
college majors? Are these work activity preferences
of college students related in a logical way to the
occupations these college students expect to enter?
Where are the various college major groups located
on the World-of-Work Map?

Summary. These research topics include a few of
the more critical questions which will receive
attention in the immediate future. Research studies
investigating some of the questions have been
initiated, others will be begun when sufficient data
are available. Also, any change of emphasis in the
use of the ACT Interest Inventory will undoubtedly
result in yet another set of issues and topics
requiring additional research effort M mentioned
earlier, validation, as a process, is never finished
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Application of ACT Interest Inventory Research to Interpretation of Scores

The interpretive procedures for the ACT Interest
Inventory were developed in the belief that self-ex-
ploration and career exploration should not be
pursued independently The use of interest
inventories results for self-exploration has long
been a .t.a.Etdard procedure id career gutance.
However, mtich less attention has been given to pro-
cedures for helping students explore themselves in
relation to careersfor using assessment results to
"facilitate self, career exploration" (Prediger, 1974)
Too often in the pgst, counselors have been
provided with a test scory profile, some general
validity data. a few suggestions, and little else They
have been forced to rely almost solely on 'clinical
interpretation" in deriving implications from test
results Certainly, clinical interpretation plays an
important role in any use of tests However.
counselors faced with serving hundreds of students
in a career guidance program seldom have the time
clinical interpretation requires Neither can most
counselors, even with the best of training, be
expected to possess the comprehensive and
detailed knowledge of tests and the world of work
that is required

What is needed are well defined, built-in pro-
cedures for helping counselors and students
"bridge the gap" between a test score profile and its
educational and occupational significance
(Goldnian, 1971, Prediger, 1971) The following
sections describe two reporting procedures
developed to bridge this gap which can be used to
facilitate a student's self, career exploration

Relating Student Interests to Educational Majors

The first procedure for bridging the gap between
an individual's interest profile and its educational
significance is the use of the Educational Major Plot
Scores and the Map of College Majors The Map of
College Majors helps students identify educational
majors for possible exploration by showing Hie
similarity of their interests to the interests of typtical
successful and satisfied college seniors in a variety
of educational majors A high similarity between a
student's interests and those of students in a
particular major (or majors) indicates that the
student likes and dislikes the same types of career-
related activities as typical members of that group
Counselors may use this information to help
students explore educational options by showing
them what groups of people with interests like theirs
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have done in the past Although similarity of
interests with fellow students is only one of several
important aspects to be considered in educational
and vocational exploration. it does provide a
reasonable basis for beginning the exploration of

---,possible educational majors
A previous section of this report showed that

college seniors graduating from different edu-
cational majors had substantially different profiles
of interest (see the profile charts on pp 36-41 as
examples) These profile differences were
summarapcf- by plotting the educational major
group means on the two discriminant functions or
factors' (see Figure page 44) which best dis-

criminated among all groups The resulting Map of
College Majors can also be used to show the
similarity of an individual s interests to the Interests
of college seniors in these same majors On the ACT
Student Profile Report, students are provided two
coordinate points ( factor' scores) to plot their
location on the Map of College Majors The closer a
student s location's to a particular major or group of
majors on the map, the more similar the student s
interests are to the interests of typical members of
that group If a student's location does not fall near
any of the educational major groups, his or her
interest scores are probably much higher or lower
than the averagescores forthe groups An individual
should still examine those malOrs nearest his or her
location Orl the map, however Though different in
some respects, the student s interests are more like
the interests of those college majors nearest his or
her location than any other majors found elsewhere
on the map Students interested in understanding
"why" they obtained their particular location on the
Map of College Majors may examine the interest
scale titles printed near the ends of each coordinate
These anchor points" explain how educational
majors differ across the interest scales Factor 1
(horizontal) is best described in terms of business-
related interests at one end and science-related
interests at the other For example. college seniors
majoring in Accounting, Business, Business
Education, and Marketing typically have high
interest scores on the Business Contact and
Business Detail scales, while Biological and
Physical Science majors typically have high scores
on the Science 'scale Factor 2 may be interpreted
much the same way, in terms of Business Detail
interests at one anchor point and Creative Arts and
Social Service at the other For other applications of
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the Map of College Majors refer to tne ACT
Assessment Counselor s Handbook and Student s
Booklet

Relating Student Interests to the World of Work

The Map of College Majors provides information
about the similarity of a student s general interests
to the interests of groups of students enrolled rh
each of several college majors The second
prpcedure for helping students and counselors
'bridge the gap' betwen interest scores and their
implications, the Vorld`-of-Work Map focuses- on
another important considerationtht similarity of a
student s job-related activity preferences to the
activities characterizing various occupations As
with the Map of College Majors use of the World -of-
Work Map is based on the rationale explicated by
Prediger (1974), that a major role of tests in career
guidance is to stimulate broaden and provide focus
to career exploration

To help students obtain an overview of the world
of work and 12-facilitate representation of ocdu-
pations on the World-of-Work Map, groups of sim-
ilar occupations have been organized into 25 job
families These job families. along with exampiesof
typical occupations. are listed according to six job
clusters in Fivre 11 The job clusters and job
families are primary organizational elements in the
ACT Occupational Classification System described
in Appendix 1 The World-of-Work Map appears in
Figure 12 as it is presented to students

The World-of-Work Map is based on research
(summarized in Appendix 1) which'indicates that
basic work tasks and job-related activity
preferences can be represented by two relatively
independent bipolar dimensionsa data ideas
dimension and a people,things. dimension The
approximate positions of job families on these
dimensions are shown on the map Principal
components analyses of the six ACT Interest
Inventory scales indicate that when the effects of
response level are removed, the job-related activity
preferences of students can also be summarized by
these same dimensions Thus, there is a common
basis for comparing student job-related activity
preferenceS, with the work tasks characteristic of the
job families

Equations obtained from the principal
components analyses are usekd to translate student
scores on the six interest selales, to scores on the
data/ideas and people, things dtriensions" These
equations assign weights to the six interest scores in
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order to derive scores on the two dimensions The
correlations between student scores on the two
dimensions and scores on the six interest scales are
shown for two independent samples tri Table 30
These correlations (factor patterns) provide a

general indication of the contribution of each
interest scale to scores on the two bipofar
dimensions For example the Social Servicescale is
weighted heavily on the people thing's dwriens)on
high scores piace a student near the people end of
the dimension Likewise , students with nigh
Business Detail interests typically score near tne
data end of the data ideas dimension

A student s scores on the data leas aru
people things dirners:.ons are used to locate the
student on the World-of-Work Mao But rather thah
reporting the coordinates fo a point as is Cc:he for
t-e Map o' Cc1lege Ma ors the student s c,catich s
reported as a region on tne map This reccrtino
procedure was chosen because the Norld-of-'fork
Map was not intended to oe a precise scientific
statement atcut the work world Its purpow as
noted earlier is to stimulate and facilitate career
.exploration

To this end and rn accordance with tne ievei of
precision that was desired the map was arbitrarily
divided into 13 regions Tweive of the regions each
`covering 3D--:* on the map span the wort of work
The 13th region I region 99 ) which falls at the
center of the map, is used when student scores on
the Interests Scales are Inconclusive with respect to
preferences for data ideas and people things work
tasks

The translation of interest scores into a region on
the map provides students with a general picture of
their starting on the data, ideas and people things
dimensions The ACT Assessment Student s BOOK-
/et urges students to look into job families and asso-
ciated educational programs in their region and
others 'nearby Alternative procedures for using the
World-of-Work Map are suggested to students in
region 99

The Student's Booklet 'emphasizes the
exploratory, rather than limiting, uses of the World-
of-Work Map Information about job families and
ideas for career exploration are presented Students
are reminded that career decisions are also life
decisions and that in making such decisions, they
are doing more than simply "preparing for a j b
The importance of educational decisions to
achievement of ,one s life gbals is also stres d
Further informtilion about the World-of-Wor Map
and its uses may tA found in the Student s B oklet
and the Counselor s Handbook
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This map locates Job Families in the World of Work according to their involvement with DATA, IDEAS, PEOPLE, and
THINGS Arrows by a Job Family show that work tasks often heavily involve both PEOPLE AND THINGS (4--->) or
DATA AND IDEAS ( ) Although each Job Family is shown as a single point, the jobs in a family vary in their location
Most will scatter near the point that is shown for the Job Family, however

See your CPP Student Report (bottom, center) for the region of the map in which your interests fall
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Note Because not enough information was available the following two Job Families in the Social Health and Personal Services Cluster
are not on the map X Personal and HoAehold Services and Y Law Enforcement and Pr,ptectove Services Jobs in both of these families tend
to fall in the .inner area of Regions 2 through 5

Fig. 12. World-of-Work Map for job families
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APPENDIX 1

Development of the ACT Occupational Classification System
and the World-of-Work Map

Research on the ACT Occupational Classi-
fication System, the World-of-Work Map, and their
relationship to the ACT Interest Inventory is summa-
rized here A more extensive report of this research
(Prediger & Roth, in press) can be obtained by
writing ACT Publications, P 0 Box 168, Iowa City,
Iowa 52240

Development of the ACT Occupational Clas-
sification System

Identification by the U.S. Department of Labor
(1965) of more than 35,000 occupational titles
provides dramatic testimony to the complexity of the
world of work. Those who seek to help students with
career exploration and planning have long
recognized that some means of organizing and
summarizing this complexity is needed As a result,
a number of occupational classification systems
have been developed. Examples range frOm the 15
industry-based clusters developed by the U.S ^.

F Office of Education (1971) to the 72-group, psy-
chologically-based typology constructed by
Holland (1972). Undoubtedly, the most widely used
and influential occupational classification systems
are those appearing in the Dictionary of Occupa-
tional Titles (U.S. Department of Labor, 1965).

A review of the above systems and more than 15
others identified in a cursory search of the
professional literature indicated that, from the
standpoint of career guidance, each had certain
strengths and weaknesses None had all of the
characteristics important in helping students with
career explora ,tion Indeed, it appeared that the
perfect classification system did not, and would not
ever, exist because of the complexity of the world of
work In each of the systems that were reviewed,
certain compromises were made to achieve the
desired emphases None of the systems helped
students relate their selves to the world of work in
the manner ACT envisioned for measurement
based career guidance programs Thus, with this
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prim'ary goal in mind, ACT undertook the develop-
men t of a new occupational classification system

Overview of classification system. Figure 13
shows ttfe hierarchical structure of th ACT
Occupational Classification System. At thp most
general level, there are six "job clusters" similar in
nature to the six occupational eVironments
described by Holland (1973). At the sedond level of
the hierarchy, each job clu ster subsumes from 3 to 7
"job families," with a total of 25 job families across

'the six clusters. (The word "job" is used in both titles
because the classification system is intended for use
with students. "Occupation" would be the more
appropriate term for a professional audience.) The
job families, in turn, are subdivided into three
categories of formal job preparation. As an
alternative, the system also provides for the division
of job families into the 603 3-digit occupational code
groups used in the Dictionary o flOccUpatiOnal Tales
(DOT). Finally, occupational- titles are listed
according to typical types of formal preparation. In
instances where complete specificity is not
warranted, these titles may subsume a range of
individual occupations (e.g., factory machine
operators, editors, retail sales workers, school
teachers).

The six-job clusters and related job families
appear in Figure 11 (see p. 56) in the form they are
presented to students. The third level of classi-
fication, type of preparation, is shown in the Job
Family Charts in the ACT Assessment Student's
Booklet. More than 250 occupations and related
educational programs are listed in these charts
according to job cluster, family, and type of
preparation. Hence, the charts provide a compre-
hensive overview of the entire classification system

Objectives on which the system is based As
noted above, there can.be no perfect occupational
classification system Any system will reflect a series
of compromises necessitated bkhe complexity of
the work world The compromises made in
develop the ACT Occupational Classification



System were based on the following objectives

1 The system must encompass the entire world of
work

2 The system must be appropriate for persons at
various stages of career development

3 The system must provide an overview of the world
of work in occupational terms That is,
occupations should be grouped on the basis of
similarities in job duties ratherthan by industry or
by the psychological characteristics of workers.

4 The system must make it possible for students to
identify occupations for exploration on the basis
of their educational plans. and personal
characteristics, specifically, their interests and
abilities

In order to accomplish the first objective, the
13,800 occupations identified as unique in the DOT
were used as the primary units of analysis in
developing the classification system. However, for
documentation purposes. it was desirable to be able
to define the occupational content of the job families
by 3-digit DOT code groups rather than by lists of
thousands of specific occupational titles Hence.
whenever possible, the integrity of the 603 occupa-
tional code groups appearing in the DOT was
maintained Several compromises were made in this
direction, and as a result, the DOT 3-digit code
groups, when arranged by job family, provide a
comprehensive summary of the occupational
content of the classification system

The riPajor compromise made in order to
accomplish the second objective for the classi-
fication system was to min imiie the number of
classification categories and to provide three
classification levels of increasing specificity. From
the standpoint of simplicity of use, especially for
persons in, an early sta0e-of career development, an
occupational classification system should have as
few categories as possible However, WO few
categories may cloud important differences and
'relationships among occupations._ The categories
may be so heterogeneous that their value in career
exploration and planning will be minimal

In response to this dilemma, the hierarchical
system illustrated in F ig LI re 13 was developed At the
most general level of the hierarchy, students can be
introduced'to the six job clusters, each of which
covers a relatively unrque region of the work world.

e
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At the second level, 25 job families ale used to
summarize the complexity of the work world
Because the job families are organ ized according to
job cluster, their /number is not unmanageable
Finally, at the third level of the hierarchy, students
are referred to specific occupations classified
according to job cluster, job family, and type of
formal preparation' At th is level of,complexity there
are potentially 75 groups in the system However,
only 25 job families are involved, and beca0szeach
has been subdivided into the same job preparation
categories, specificity is obtained without
sacrificing simplicity

4

The third and fourth objectives for the ACT Occu-
pational Classification System appear, at first
glance, to be incompatible That is, the classification
system must provide an overview of the work world
in occupational terms and, at thesame time, it must
have a psychological basis in order to help students
relate their personal characteristics tooccupations
Accomplishing both of these objectives with the
same system was, indeed, quite difficult Expressed
in terms of the two DOT occupational classification
systems, the third objective meant that the job
families should be structured along the lines of the
occupational group arrangement rather than the
worker traits arrangement The former classifies
occupations according to work field, purpose,
product, service, etc , while the latter groups
occupations according to some combination of
aptitudes, interests, temperaments, etc

Although the DOT worker traits arrangement has
a number of desirable features, the number of
groups (114) is unwieldy from a guidance stand-
point, and the occupations in a specific group are
often quite diverse In order to providestudents with
a comprehensive yet simple overview of occupa-
tions, job families that were as homogeneous as
possible with respect to work field, etc., were
preferred Yet, it was also crucial that the system
contribute to helping students relate their persdnal
characteristics to the job families As described
below, the compromise that evolved during 2 years
of research and study uses characteristics of both of
the DOT classification systems in forming fob
families

'
One of the three types high school graduation desirable is not
used in the ACT Assessment Program
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Data Ideas and People Things Dimensions of
Work Information on the worker traits associated
with each of the 13,800 occupations identified as
unique in the DOT was obtained on computer tape
from the U S Department of Labor Analyses of this
information and Holland codes for the 603 3-digit
DOT groups (Holland, 1973) Ind icated,thal there are
two basic and relatively independent bipolar
dimensions of work tasks on which occupations and
3-digit DOT code groups differa data/ideas
dimension and a people things dimension. Occupa-
tions having high involvement with data (e.g.,
accountant, air traffic control, office management)
tend to have low involvement with ideas. Con-
versely occupations having- high involvement with
ideas (e g , creative writing, social psychology, and
zoology) tend to have low involvement with data.
Similarly, occupations with high "peopleinvolve-
ment (e g , school counseling, nursing, sales
management) tend to have low "things" involve-
ment, and vice versa

These same' work task dimensions are also
implicit in the circular configuration of occupations
suggested by Roe (1956) and Roe & Klos (1969) and
are compatible with the results of research on
Holland's six types of personal orientations and
occupational environments (e g., see Cole, 1973,
Cole & Hanson, 1971, Cole, Whitney, & Holland,
1971; Edwards & Whitney, 1972; and Holland, 1973)
Indeed, a factor analysis by Cottle completed more
than 20 years ago (Cottle, 1950) pointed tOt,similar
bipolar dimensions.

Recent research at ACT based on the scores of
several hundred occupational groups on the Basic
Scales of the Strong Vocational Interest "Blank,
Project TALENT interest measures, and Holland's
Vocational Preference inventory also support the
bipolar dimensions. Typically, more than 60°/0 of the
variation of occupations on these measures is
accounted for by the two dimensions, and occupa-
tions distribute themselves on the dimensions in
quite sensible ways Finally, principal components
analyses of ACT Interest Inventory scales prjsented
previously in this report indicate that, when the
effects of response level are removed, the scales can
be used to place students on the sae two
dimensions. Response level effects can bb briefly
defined as the general tendency to resRopd "like,
"dislike," etc., to items, regardless of iternpontent.

In summary', the accumulated evidence, espe-
cially when viewed in the context of the theoretical
formulations of-Roe and Holland, provid4 strong
support for two basic, bipolar dimensioilsof work

tasks and work orientations For this reason, the
data, ideas and people, things dimensions were used
to summarize worker trait information for occupa-
tions Since these dimensions are also compatible
with Holland's six types of personal orientations and
occupational environments, Holland's types were
used as the framework for organizing the Job
families into job clusters.

The poles of the two bipolar dimensions are
described below with alternate terms appearing in
parentheses Examples of work activities are also
provided

Data (facts, records, files, numbers, systematic
procedures for facilitating goods services con-
sumption by people). Data activities' involve
impersonal processes suc) as recording,
verifying, transmitting, and Organizing facts or
data representing goods and services.
Purchasing agents, accountants, and secretaries
work mainly with data.

Ideas (abstractions, theories, knowledge,
insights, and new ways of expressing
somethingfor example, with words, equations,
or music) "Ideas activities" involve intrapersonal
processes such as creating, discovering, inter-
preting, and synthesizing abstractions or imple-
menting applications of abstractions Scientists,
musicians, and philosophers work mainly with
ideas

People (no alternative terms). "People activities"
involve interpersonal processes such as helping,
informing, serving, persuading, entertaining,
motivating, and directingin general, producing
a change in human behavior. Teachers, sales-
men and nurses work mainly with people.

Things (machines, mechanisms, materials, tools,
physical and biological. processes). "Things
activities" involve nonpersonal processes such as
producing, transporting, servicing, and repairing.
Bricklayers, farmers, and engineers work mainly
with things

The occupations listed as examples were chosen
with an emphasis on the primary purpose or focusof
the job activities. For example, a scientist may work
with data, but the primary Piirpose is not to produce
or handle data, rather it is to create or apply

'scientific knowledge. Likewise, an accountant may
work with ideas, but the ultimate goal is not to create

62



ideas, rather, It to organize. record, and verify data
in a systemertiOnanner

Summary of claS sificatian system development
Through a process of successive approximation,
DOT occupations were' arranged into job families
that are relatively homogeneous with respect to
involvement with data /Ideas and people/things At
the same time, care was taken to maintain homo-
geneity with respect to work field and insure that the
job families made sense in terms of the types of
occupations that were grouped together In itially,30
job families were formed, each assigned to one of
the six clusters These job families were revised to
make them more usable by students and were then
tried out on approximately 1,600 9th graders
attending seven schools located in four states In the
tryouts, students were asked to record their firstand
second occupational preferences and then allocate
them to the job families Thus. a check could be
made on the difficulties students had in compre-
hending the classification system

Information from these tryouts and new analyses
of DOT worker trait data led to further revisions of
the occupational classification system A version
containing 25 job families was used in spring 1973
norming of ACT's Career Planning Program, Grades
8-11 (ACT, 1974) Information from the norm group
study along with the theoretical considerations and
research results cited above led to further revisions
of the classification system Included was the
addition of the three job preparation categories
Allocation of occupations to the three categories
was based on DOT ratings for the amount of time
involved in preparing for occupations, supple-
mented by information in the Occupational Outlook
Handbook (U S Department of Labor, 1972-73)

World-of-Work Map

The distribution of the job families on the
datandeas and people things dimensions is shown
by the World-of-Work Map reproduced in Figure 12
(see p 54) Job families are located on the map
according to the relative standing of their member
occupations on the two dimensions, as indicated by
the studies cited above Although care was taken to
make job families as homogeneous as possible on
these dimensions, there is still considerable scatter
among the occupations in a job family As noted on
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the map, arrows are used to indicate the nature of
this scatter when it is unusually large

The reader is reminded that the World-of-Work
Map summarizes information on some 13,800
occupations The map was constructed to help
students identify and explore career options Hence,
It is application- oriented and is not meant to con-
stitute a precise scientific statement While ACT
believes that the main its current form is useful for
purposes of career exploration, certainly no claim to
infallibility is made ACT hopes and intends that the
rap, and the classification system on which it is
based, will be the subject of continued study,
revision, and improvement

Differentiation of Job Family Preferences

Criterion-related validity evidence available for
ACT Interest Inventory scales includes their effec-
tiveness in differentiating among students
(speqfically, 11th graders) classified into job
families according to their occ a

preferences The occupational preferences of 11th
graders do not provide ultimate criteria for
evaluating the criterion-related validity of interest
measures However, research has shown that
occupational choices are rnoderately stable during
the later years of high school (e g , see Whitney,
1969), which indicates that many students have
establiSlied a general direction for 'their careers
during this stage of development Because changes
from initial occupational choices to related ones aje
accommodated by the broad job family groups,
these groups should be satisfactory for use as inter-
mediate criteria of occupatioTtl choice Certainly, if
expected differences in thd scores of students
across the job families do not occur, serious

Some comments on the data people arid things titerarchies in
the DOT appear to be warranted in conjunction with t e discus-
sion in this section Each occupation in the DOT is as igned a
rating that summarizes its level of involvement with data eople,
and things _t These ratings were taken into account in the
analyses o; occupations cited above) Because level of volve-
ment with iidta and ideas is expressed on thesame ereare
irarridtit differenues among occupations with high ratings on the
DOT datil Mimi! uhy ie g accountants and poets) In addition, the
DOT treats the data people things hierarchies as if they were
1,nrelated However research at ACT indicates that there rs a sub-
stantial negative relationship between DOT ratings on the people
and things hierarchies
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questions about the criterion-related validity of
interest scales could be raised.

Students in the job family preference study were
selected from thp 11th grade norm group for the
Career Planning Program, Grades 8-11 (ACT, 1974)
which uses an interest inventory highly similar to the
ACT Interest Inventory Of the 9,307 students in this
group, 2,046 who indicated they were not sure at
all of their first occupational preference were
eliminated from the job family groups Interestscore
profiles were then developed for each job family A
z-sco re scale was used with sex differences and the
effects of response level were removed

Interest profiles for six "archetype" job families
(ACT, 1974) selected from each of the job families
show that students in the job families score as
expected For example, students in the Manage-
ment and Planning Job Family score highest on the
Business Contact and Business Detail scales, both
of which obver types of activities typical of manage-
ment and plartfning occupations On the other hand,
students . prefkrring occupations in the Paying,
Receiving, ara Bookkeeping Job Family score
highest on 0/. siness Detail scale Their some-.

what lower, but still relatively high, score on the
Business Contact scale is also congruent with
expectati

Further nce of the effectiveness of ACT
Interest Inventory scales in differentiating among
job frnilies is provided by the distribution of job

-farnirieS on the first two prizoipal components for the
scales A principal cor7ponents analysis was
conducted on the scores of all students in a 110%
sample randomly selected from the 11th grad yaorm
group Sex differences and the effects of resriatise
level were controlled in the analyses The first two
components accounted for 53% of total variance,
and yielded eigenvalues of 1 79 and 1.41,
respectively Varimax loadings for these two com-
ponents are shown in Table 31 They differ only
slightly from the unrotated loadings

Considered in light of ACT Interest Inventory
scale content and in conjunction with other studies
of interest dimensions (Prediger & Roth, in press),
the first component can be interpreted as represen-
ting a data/ideas interest dimension, with the
second component representing a people/things
dimension Whatever labels are used, however, the

TABLE 30

Comparison of Factor Patterns for CPP 8-11 and ACT Interest Inventdry Samples after
Rotating Principal Components to Data/Ideas and People/Things Interest Dimensions

ACT Interest
Inventory Scale

CPP 8-11
Sample

Data/IdeaS People/Things
Factor 7 Factor

ACT InteresI Inventory
Norm Group Sample

Data/Ideas
Factor

Peop/g,Things
Factor

Science
Creative Arts
Social Service
Business Contact
Business Detail
Technical
Percent of variance

accounted for by
rotated factors

By unrotated factors

638
571,
080
691
.731

tr>

066

29 3

246
+.320
+.703
+ 331
-.241
-.730

22 6
29 8 23 6

-.648
-.568

:737
-.054

424
+ 438,
+.736
+ 384

339
740

30 1 28 7
30 8 28 7

14 k

Note -CPP 8-11 is the career Planning Program for grades 8-11 (ACT, 1974) The CPP 8-11 sample was a 10% sample
(N-930) randomly drawn from the 11th grade norm group
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TABLE 31
Varimax Loadings of First Two Principal Components

for Interest Scales (N=930)

Correlations with
Principal Component

Interest Scale 1 2

Science -.65 .03
Creative Arts 43 06

b. Social Service 19 77
Business Contact .72 .24
Business Detail .77 -12
Technical -.15 -.86

distributions of job families on these two principal
components provide evidence relevant to the
criterion-related validity of the interest scales

Mean scores for students choosing each of 25
job families described above-were obtained for the
two principal components. The job families are
ranked according to their scores on each
component in Table 32 With few exceptions, the
distribution of the job families is congruent with the
interest scale loading for the two components and
with the suggested titles for the interest dimensions
which the components represent This evidence,
together with evidence provided by the job family
profiles, supports the criterion-related validity of
ACT Interest Inventory scales

TABLE 32

Rank brder of Job Families on First Two Principal Components for Interest Scales

Component 1 Component 2

Job Family Number
of Students

umberJob Family
of Students

("Data" pole) ("People".po/e)
Paying, Receiving, and.Bookkeeping 221 Social Sciensces and Legal Services 150
Clerical and Secretarial Work 625 Education and Social Services 939
Management and Planning 206 Nursing and Human Care 612
Storage, Dispatching, and Delivery Office Machine Operationa 271
Retail Sales and Services 85 Medicine and Medical Technologies' 723
Office Machine Operation 271 Popular Entertainment 33
Promotion and Direct Contact Sales 128 Applied Arts, Verbal 109
Human Services astaftt 102 Management and Planning 206

(Middle 10 omitted) (Middle 10 omitted)

Applied Arts, Visual 366
Growing and Caring for Plants/Animals 269 Engineering and Other Applied Technologies 469
Nursing and Human Care 612 Growing and Caring for Plants/Aninials 269
Applied Arts, Visual 366 Repairing and Servicing Home and Office
Social Sciences and;Legal Services 4150 Equipment 128
Creative Arts 269 Transport Equipment Operation 58
Medicine and Medical Technologies 723 Construction and Maintenance 329
Natural Sciences and Mathematics 294 Machine Operating, Servicing, and Repairing 381

("Ideas" pole)

ot°

("Things" pole)

aData indicate that students in this job family (especially males) may prefer white collar, office-related activities and reject blue
collar thingscrelated activities Nevertheless, the position of this job family is puzzling
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APPENDIX 2

VOCATIONAL INTEREST PROFILE

Directions: This section is designed to measure your vocational interests in six major career areas Please indicate how
much you would like doing each of the activities listed Try to mark an activity even if you are uncertain as to how you
feel about it Use the following scale to mark your answers on the answer sheet PLEASE NOTE THAT THE ITEM
NUMBERS GO DOWN THE ANSWER SHEET

would dislike this very much
would dislike this a little
am indifferent or don't know much about it
would like this fairly well . .

would like this very much ..

. DV
.

.. I

. ..... .L
LV

46 Studying biological sciences
I Studying physics 47 Reading magaimes about art and music
2 Sketching and drawing Directing a sales staff for a large company

Selling appliances 49 Operating electrical. mechanical, or computer equipment,
4 %taking out income ta y returns 50 Studying the effeckof %Hamm, on animals
5 Studying sociology 51 Drawing cartoons
6 I Kitiv mechanical drawings 52 I riding errors in a financial account

Studying calculus Si Interviewing people for a job
X \cling in plays 54 (inn/ling lenses for hinoculars or eyeglasses

Silting clothing, in .1 store 55 Doing bacterial research
10 Keeping records for a store 56 Working for the Red Cross '
I 1 1 caching children 57 Working as a hunting or fishing guide
12 Operating a power tool 5X Studying plant microorganisms
I3 Siudyung,chemistry 59 Writing short stories
14 Selling insurance 60 liking charts and graphs
15 Bookkeeping 61 Helping the poor
16 Helping friends with their problems 62 Keeping e\pense account records
I' Repairing an automobile Working as a personnel director for a business
IX 'Working in a science laboratory 64 Reading about the wasting style of modern novelists
I') Reading or writing poetry 65 Demonstrating a new product in a store
20 ( ampaigning for a political office 66 Handling deposits and withdrawals in a hank
21 I ooking for errors in the draft of a report 67 Being a social worker
22 leaching in a high school 6X Inyestigating the effect of new tranquilliers on mental illness
21 Riveting sheet metal 69 Working as a professional dancer
24. Singing in public 70 Managing a sales campaign
25 '( inducting business h. phone 7I Working as an accountant
26 I y ping repyrts 72 Working with youth groups
27 Being a counselor 71 Making dental plates, inlays. and bridgework
28 Catching or breeding fish commercially 74 Iii estigating the psychological characteriYitics of erea Tice
29 i earning about nuclear p..irticles thinkers

W ruing for a newspaper 75 ( (imposing or arranging musical scores
11 \Liking business trips 76 Working as a statistician
32 I 'hug documents 77 Helping a new student get acquainted at school
33 Rt.iding school assignments to a blind student I rigracing lettering or designs on printing plates

I earning about blood chemistry 79 8perimenting with solar energy as a power source
I istcrung to a symphony concert x0 Preparing drawings to illustrate magaime stories

16 hiring a person lo-r a lob xl Making traYel arrangements for people
17 I a king dictation it 2 Working with diug;addicts

SuperYising a summer camp program for children x1 Working on a survey crew
39 Assembling mechanical units for aircraft 84 Working as a !rec. lance artist
40 ( inducting scientilic eyperiments 8S Reputing electronic equipment

1)i:signing lashions. X() Promoting publicity lin individuals or orgainiation,
42 Winking as a public relations person h7 Installing telephone
41 Setting up a bookkeeping system xh Working on a fleM, 111,1thell1.111l,11 theory
44 k.Ssisling handicapped persons h9 ( rat ing k (1inPifier equipment
45 ( (instructing a cabinet according to bluer:mi., 66 Liking c.uc of babies nn very small children



VOCATIONAL INTEREST PROFILE

One of the most important decisions college students ever
make is their choice of major field of study As you know, it
isn t always an easy task Now that you have that experience
behind 'you. we would like your assistance in helping future
students improve their decisions concerning which major to
enter With your responses we hope ,to develop an
educational-vocational interest inventory which entering
college -students may use to compare their pattern of
interests with those of college seners in a variety of majors
To develop an interest inventory which is useful to a wide
variety of people, we need to ask a few questions out your
background and your experiences in college our answers
to these questions witi be held in strictest co idence and will
be used only for research purposes to develop a better
instrument.

Please, read the directions carefully for each set of
questions. Mark your answers on the answer sheet with a soft
lead pencil only DO NOT USE INK'

1 Carefully print your Social Security Number in the boxes in
section 1 and then blacken the corresponding number in each
column

2 Please enter the month, day, and year of your birth in the
appropriate boxes in section 2

3 It is important that you identify your current major field of study
from the list provided Identify the corresponding number next
to the gene'ral field of study which best describes your program
and grid that number in section 3
01 Accounting 12 Foreign Languages
02 Agriculture 13 Health Services
03 Art (Fine & Applied) 14 Home Economics
04 Art Education 15 History
OS Biological Sciences 16 Mathematical Sciences
06 Business, general 17 Ma rketing
07 Business or Commercial 18 Music Education

Education .19 Philosophy and Religion
08 Economi& 20 Physical Sciences
09 Elementary Education 21 Political Science
10 Engineering 22 Psychology
II English and Literature 23 Social Sciences, general

24 Sociology

4 slacken the grid next to M if you are male
or F if you are female

5 ,So that we can develop an instrument which is useful to people
from a variety of backgrounds as well as determine if our Items
are fair to everyone, we would like you to indicate your ethnic
background using the following code Mark the corresponding
number on the answer sheet in section 5
Afro - American black

1

American Indian 2
Caucasian Anierican white 3
Mexican Spanish American 4
Oriental American S
Other 6

6 What is your most important goal in attending college at the
present time') Select one response below and grid the
corresponding number in section 6

10 develop my mind and intellectual abilities
,mire vocational or professitMal training

I o learn hoyy. to enjoy life
lo earn a higher income
lo develop my personality
\one 01 these

6

t

2

4

-2434
7 Please indicate which statement best describes how you feel

about your current rilajor Grid the number of that statement in
section 7
11 is a maw' that I ,trough dislike and I wish I could

lea), for some other
If is an unsatistaLtoi and unrewarding tualor 2
It is e UMW! V0101 11 tolerable but not really

k1 hat 1 would Itke to do
It is .1 nhill)i entered. due to irLuinstances tnore'or less

heWnd my control, but 1 am now satisfied with it t 4
(he major Is approuniatel what I want to do

and I am s.itistied with tt 5
I he Tumor t, exactly whet I want to do and I am

very satisfied with

8 How many times have you changed majors since you first
enrolled as a freshman') Grid the correct number in section 8

lea)e blank

4

5

6

`one
Once
1%iee
I hree times
hour times
1 rye times
Soy Ines
More than sty. tones

9 Please indicate when you first entered your current major Grid
, the correct number in section 9

irst halt of freshman year
last hell of freshman sear
first hall ot sophomore year
I ast halt of sophomore year 4
host halt ot junior year

5last half of iumor year
1 irst halt of senior year

7
at half of senior year

10 Approximately what overall grade average have you received in
all of your college courses? Grid your answer in section 10

I) or' lower
D.

C.

1

2
1

4
A

11 ,Approximately what overall grade average have you received in
the courses related ocily to'your major field9 Use the same scale
as item 10 and grid your answer in section 11

12 Following is a list of four possible sources of funds for financing
your college work

(A) Parents. family, and/or spouse
(6) Scholarship, fellowship
(C) Employment or personal savings
(D) Loans

In section 12 grid the one number from the list below
corresponding to your principal source(s) of funds

(AI only
only

(C) only
U)) only
(A1' (B)

0 (A) (C)
1 ( AI (I))
2 031 + (C)
3 Qj (B) (I))
4 (I))

13 Please-select the one statement which applies best to you and
grid the corresponding number in section 13

I found that es I continued in my major field 1

increasingly tended to select my friends from
those with the same major

I hays' always selected friends without regard to
major field and continue to do so

I in to broaden my interests by selecting friends
from outside no maim- field

14 What do you plan to be doing a year from now Grid the number
corresponding to your plans in section 14
1 11tending graduate. or prolessional school
2 Beginning my career or profession

1 ra eling
67 4. 'I ant undeoded

S Other

Thank you very much for participating in our study, Pipette remember
to return the IBM card along with the answer:S."60.i 1



APPENDIX 3

TABLE 33

Raw Score to Standard Score to Percentile Rank Conversion Tables

Science

Men

Creative Arts Social Service

Women- Men Women Men Women

Raw
Score

Std
Score

%Ile
Rank

Std
Score

Toile
Rank

Std.
Score Rank

Toile Std.
Score

Toile

Rank
l Std

Score
Toile

Rank
Std

Score

10 25 1 25 1 24 1 22 1 . 20 1 20
1 1 28 2 28 3 28 2 24 1 23 1 ., 20.
12 31 3 33 4 31 3 26 1 25 1 20
13 33 5 35 5 33 5 28 1 27 1 20
14 34 6 37 6 35 7 29 2 29 2 21
1 5 35 8 39 8 36 9 i 31 3 30 2 22
16 36 10 41 10 38 12 1k32 4 32 3 23
1.7 37 12 42 17 39 15 34 5 33 4 24

\1.,,i83 38' 14 43 25 41 19 35 6 34 5 25
1

___i---2 0
39
40 .,.

16
19

44
45

29
32

, 42
44

23
26

37
38

8
11

35
36

6

8
26
27

2.1 41 22 46
3

45 30 39 13 37 10 28
2 2 42 24 47 4t- 47 34 40 15 38 11 29
2 3 43 27 48 43 48 40 41 18 39 13 30
2.4 44 30 49 47 49 45 42 22 40 15 31
2 5 45 33 50 50 50 43 26 41 18 32
2.6 46 35 51

,50.
54 51 54 45 31 42 22 33

2 7 ,, 47 39 52 57 52 59 46 35 44 23 34
2.8 49 43 53 61 53 63 47 39 45 26 35
2 9 50 47 54 64 55 68 48 43 46 35 36
3.0 51 51 55 67 56 72 49 48 47 40 37
3.1 52 55 56 70 57 76 51 53 49 45 39
3 2 53 59 57 73 58 79 52 58 50, 51 40
3 3 54 62 58 76 59 83 53 62 52 ,' 58 41
3 4 55 66 59 79 60 85 55 67 53 64 42
3 5 56 69 60 81 62 88 56 71 = 55 69 44
3.6 57 73 61 84 63 4. '90 57 75 , 56 74`. 45
3.7 58 76 62 87 64 92 58 80 \ 58 78 46
3 8 59 80 63 89 65

,
94 60 83 `.59 82 48

3.9 60 83 64 91 66 95 61 86 85 , 49
4 0 61 85 65 93 67 96 62 89

,
88 '51

41 62 88 66 94 69 97 64 90 63. 91 k'
4,2 63 90 67 95 71 98 65 92 68,' 93

,..
54

l'N. 4 3 '64 92 68 97 72 99 67 96 67 , 95 56
4 4 65 94 '69 98 75 99 69 97 68 96 57

Al

4 5 66 96 70 98 77 99 71 98 70 97 60
4.6 68 97 71 99 79 99. 73 99 71 98 62
4 7 70 98 73 80 99 75 99 73 99 64 7

4.8 72 98 75
.99
99 80 99 77 99 75 99 67

4 9' 75 99 78 99 80 99 79 99 78 99 71
5 0 78 99 80 99 80 99 80 99 80 99 77

Toile

Rank

1.,
..,--1

1

1 Aro

1

1

1

1

1

1

1

1

2

2

3

4
4

6

7

9

10

13

15

18

22'
26
30
35
41

47
51

60
66
'7.1

7?
83:
88'
92
96.1,

98/ ".
99



Business Contact Business Detail Technical

Men Women Men Women Men Women

Raw Std. %Ile Std. %ile Std. %Ile Std. %ile Std %Ile Std. Toile
Score Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank

1 0 23 20 1 22 1 23 1 21
1.1 26 1 22 1 26 1 27 2 23
1.2 29 2 26 1 29 '2 30 3 26
1.3 30 3 29 2 31 4 32 4 28
1.4 32 4 31 3 34 5 34 6 30
1.5 33 5 32 4 36 7 36 8 31
16 34 6 33 5 37 10 37 10 33
17 35 7 35 6 39 13 39 13 34
1.8 37 9 37 8 40 16' 40 16 35
1.9 38 11 38 11 41 19 41 19 36
2.0 39 ,14 39 14 43 23 42 22 37
,2.1 41 17 40 17 44 27 44 26 39
2.2 42 21 42 21 45 31 45 30 40
2.3 43 25 43 25 4( 35 46 34 41
2.4 45 29 44 29 40 47 38 42
2.5 46 34 46 33 9 46 48 42 44
2.6 47 39 47 37 50 51 49 46 45
2.7 49 44 48 43 51 56 50 51 46
2.8 50 50 50 49 53 61 51 55 48
2 9 51 56 51 55 54 66 53 60 49
3.0 53 62 53 60 55 71 54 65 50
31 55 68 54 66 57 75 55 69 52
3.2 56 73 56 72 58 79 56 73 53
3.3 58 78 57 77 60 82 57 76 55
3.4 59 82 59 81 61 86 58 80 57
3.5 61 86 60 84 62' 89 59 82 58
3.6 62 88 62 88 64 92 60 \ 84 60
3.7 63 91 63 90 66 94 62 \ 87 061
3.8 65 93 65 93 67 96 63 , 90 63
3.9 67 95 67 95 68 96 64 '92 65
4.0 68 97 68 96 69 97 65 94 67
4.1 70 98 69 97 70 98 66 95 69
4.2 71 98 70 98 72 98 68 96 71
4.3 73 99 72 98 73 , 99 69 97 73
4.4 75 99 73 99 75 1 99 72 98 75
4.5 76 99 76 99 77 99 74 99 77
4.6 77 99 77 99 78 99 75 99 79
4.7 79 99 78 99 79 99 77 99 80
4.8 80 99 79 99 80 99 79 99' 80
4 9 80 99 80 99 80 99 80 99 80
5 0 80 99 80 99 80

69

1
1 23 1

1 27 3
1, 31 5
1 35 8
2 38 12
3 41 17
4 42 22
6, 44 26 .
7 46 31

8 47 36
10 48 41

-12 ,.,4- 44' 4 7 t-
15 50. 52
18 52' 57
22 54 63
26 55 68.
31 ,,, 5ct.,,.-- 7E1: t, i.
36 58 78
41 59 82
46 61 86
52 63 90
58 65 92 T..

63e 66 94
68 68 96
74 70 97
79 72 ' 98
83 74 99
87 76 99
90 78 99
93 79 99
95 80 99
97 80 99
98 80 99
99 80 99
99 80 99
99 80 99
99 80 99
99 80 99
99 80 99
99 80 99
99 80 99



APPENDIX 4

TABLE 34
ntent of ACT Interest inventory Scales

Science

Studying physics
Studying calculus
Studying chemistry
Working in a science laboratory
Learningabout nuclear particles
Learning about blood chemistry
Conducting scientific experiments
Studying biological sciences
Studying the effects of vitamins on animals
Doing bacterial research
Studyineplant microorganisms
Investigating the effect of new tranquilizers on

mental illness
Investigating the psychological characteristics of

creative thinkers
Experim,nting with solar energy as a power source
Working on a new mathematical theory

Creative Arts

Sketching and drawing
Acting in plays
Reading or writing poetry
Singing in public
Writing for a newspaper
Listening to a symphony concert
Designing fashions
Reading magazines about art and music
Drawing cartoons
Writing short stories
Reading about the writing style of modern novelists
Working as a professional dancer
Composing or arranging musical scores
Preparing drawings to illustrate magazine stories
Working as a free-lance artist

Social Service

Studytrig sociology
Teaching children
Helping friends with their problems
Teaching in a high school
Being a counselor
Reading school assignments to atlind student
Supervising a summer camp program fob children
Assisting handicapped persons
Working for the Red CroSs
Helping the poor
Being a s9cial worker
Working Nth youth groups
Helping a new student get acquainted at school
Working with drug addicts
Taking care of babies or very small children

70

Business Contact'

Selling appliances
Selling clothing in a store
Selling insurance
Campaigning for a political office-,
Conducting business by phone
Making business trips
Hiring a person for a job
Working as a public relations person
Directing a sales staff for a large company
Demonstrating a new product in a store
Managing a sales campaign
Making travel arrangements for people
Promoting publicity for individuals or organizations
interviewing people for a job
Working as a personnel director of a business

Business Detail

Making out income tax returns
Keeping records for a store
Bookkeeping
Looking for errors in the draft of a report
Typing reports
Filing documents
Taking dictation
Setting up a bookkeeping system
Finding errors in a financial account
Making charts and graphs
Keeping expense account records
Handling deposits and withdraWals in a bank
Working as an accountant
Working as a mathematician
Operating computer equipment,

Technical

Doing mechanical drawings
Operating a power tool
Repairing an automobile
Riveting sheet metal
Catching or breeding fish commercially
Assembling mechanical units for aircraft
Constructing a cabinet according to blueprints
Operating electrical, mechanical, or computer .

equipment
Grinding lenses for binoculars or eye glasses
Working as a hunting or fishing guide
Making dental plates. inlays, and bridgework
Engraving lettering or designs on printing Oates
Working on a survey crew
Repairing electrical equipment
Installing a telephone

74
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